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AHHOTaLi,HH. English Russian and Russian English dictionaries presented in 
this book are dedicated to help translate a text from one language to another. 
I also included the bilingual name index into this book. 

Saflaia anrjio-pyccKoro h pyccKO-anrjiHiicKoro cjiOBapeit, npeflCTaBjien- 

HblX B STOpt KHHre, - 3TO nOMOLLl,I> B HepeBO^^e TeKCTa. 51 BKJliOMIIJl B 3Ty KHHPy 
TaKJKC ^ByHSblMHBIH HMCHHOH yKaSaTCJIb. 
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Preface 

According to legend, all people spoke one language. Then they decided to build 
up the tower of Babel in order to climb up to the sky. To stop project, L-rd confused 
their languages. 

Much water has flowed since then. A lot of different occupations appeared. 
Occupation of interpreter is one of the most ancient and important. At the same 
time this is art.^'^ 

Lively text contains phraseology, slang. It is hard to translate it one to one. 
Translation of sonnets by Shakespeare from English into Russian is very striking 
example. You can compare translations of sonnets by Shakespeare made by S. J. 
Marshak and A. M. Finkel. They are different works of art although original is 
common. 

I use sonnet 90 for the purposes of illustration. 

Then hate me when thou wilt; if ever, now; 

Now, while the world is bent my deeds to cross. 

Join with the spite of fortune, make me bow, 

And do not drop in for an after-loss: 

Ah! do not, when my heart hath 'scaped this sorrow, 

Come in the rearward of a conquered woe; 

Give not a windy night a rainy morrow, 

To linger out a purposed overthrow. 

If thou wilt leave me, do not leave me last, 

When other petty griefs have done their spite. 

But in the onset come: so shall I taste 

At first the very worst of fortune's might; 

And other strains of woe, which now seem woe, 

Compared with loss of thee, will not seem so. 

Translation by S. J. Marshak. 

Yjk ecjiH TBI pasjiioGnmb — Tax Tenepb, 
Tenepb, Kor^a Beet MHp co mhoh b pasflope. 
By;i,B caMOH roptKoii h3 mohx noTcpt, 
Ho TOjiBKO ne nocjieflnefi Kanjiefi ropa! 

H ecjiH CKop6B flano mhc npcBOSMOiB, 

^■^It looks as in spite of this human is not ready to build up new tower of Babel. I believe 
people should learn to understand each other, no matter what views they may have. Mankind 
must become mature to get this goal. 
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1. Preface 



He HaHOCH y^apa h3 sacaflbi. 
IlycTb 6ypHaH ne paspemiiTCH hohb 
/Iojk^jiiibijIm yTpoM — yTpoM 6e3 OTpa^bi. 

OcTaBb MeHH, HO He B HOCJie;],HHH MHr, 

Kor;i,a ot MejiKHx 6efl h ocjia6eK). 
OcTaBb ceiiHac, hto6 cpasy a hocthf, 
Hto 3TO rope Bcex neBsrofl 6ojibHee, 

Hto HeT HeBsrofl, a ecTb Oflna 6efla — 
TBoeii jho6bh jiHniHTbCH naBcerfla. 

Translation by A. M. Finkel. 

Hto jk. HenaBH/ib, KOjib xoHenib! Ho cefiHac, 

CefiHac, Korfla rposHT Mne 3jio6oh He6o. 

CorHH MeHH, c cyfibSovL oG-be^HHacb, 

Ho jiHnib 6bi TBOH y^ap uocnepjmM ne 6biji. 

Ax, ecjiH cepflri;eM h ociijim 3jio, 

EMy HeMefljiH th hbiicb na CMeny. 

HtoSm 3a 6ypHOH hohbio ne npHnijio 

C flOJKflHMH yTpo, - flOBepniH H3MeHy 

H yxo;i,H! Ho tojtbko ne Tor;i,a, 

Kor;i,a Bce 6eflbi HanrpajiHCb mhoio. 

yfiflH ceiiHac, hto6 nepBaa 6e/i,a 

Bbijia CTpanmeii Bcex nocjianHbix cyflb6oio. 

H Hocjie jKecTOHaiimeH h3 yTpaT 

flpyrne jier^e CTanyT bo cto KpaT. 

No doubt, to appreciate the difference of these translations at its true value, 
we need to know well both languages. However I add few notes. 

Although both translations describe similar situation in the life, there is one 
strong difference. Translation by Finkel is foreboding of disaster which is possibly 
unavoidable. Translation by Marshak is epicenter. Although translations are different, 
each of them leaves indelible track. Each of translations reflects individual perception 
of interpreter, his emotional experience. The strength of translations is that Marshak 
and Finkel are co-authors of Shakespeare. 

There exists opinion that it is much easier to translate technical text. Unambiguity 
of translation of term is one of the reasons. Another reason is existence of set of 
phrases; using of such phrases make easier realization of the text. 

However I do not agree with this point of view. It is not enough to write 
good theorems for writing of the paper. We expect that somebody reads the paper. 
And good style is important here. This is more important when we translate a 
paper from one language to other. Sometimes it is not easy task to put text into 
frame prepared in advance. Moreover, any text has emotional color which expresses 
author's relationship. In this case we need somebody's help. 
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Writing papers I frequently use outside assistance during translation. Today we 
can find such help because of development of software and internet. For instance, 
you can find a lot of forums on web page 

http: / /forum. lingvo.ru/actualforum.aspx 

and somebody in these forums can help you to translate text. I frequently use help 
of the forum "English- Russian- English translation" 

http://forum.lingvo.ru/actualtopics.aspx?bid=18 
and I am very grateful to everybody who helps me to translate my papers. 

Usually I am looking for help in the forum either I meet unusual grammatical 
form, or expression which I cannot translate unambiguously. Very often when I 
translate I feel that I need to change original sentence in order to make it more 
sufBcient to my ideas in both languages. 

When I feel that I need additional assistance, I visit Google, book search, 
http: / /books. google. com/bkshp?tab=wp 
where I can find appropriate terminology or sample how to write proper sentence. 

In Russian literature there is good custom to mention name of interpreter. 
Because I turn for help to forum, it is hard for me to follow this custom. Therefore 
I decided to tell about people who help me in the book dedicated to process of 
translation. 

Initially I started this vocabulary as immediate helper to write papers. I wrote 
vocabulary slowly. I put into vocabulary terms and definitions which was important 
for me and I met in books published on both languages. When vocabulary became 
large enough I decided to make it available for others. I also took into account the 
wishes expressed in response to previous versions of vocabulary. This vocabulary 
involves only physical and mathematical terminology. Word may have an alternative 
translation or different meaning in common speech. However I did not include this 
information into vocabulary 

I also included the bilingual name index into this book. I added into this list 
only names which I met in both Russian and English texts. However there is one 
more problem which I meet when I translate papers. Sometimes the relationship 
between the writing and and the pronunciation is not clear. It would be good idea 
to add transcription, however I did not make it because I did not have reliable 
source. 
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BBefleHHe 

CorjiacHO npeflanHio, Bce juoffa pasroeapHBajiH na o^hom asbiKe. Tor^a ohh pe- 
niHjiH nocTpoHTb BaBiijiOHCKyio 6ampiK), hto6i>i B3o6paTbCH no nefi na He6o. MTo6bi 
ocTaHOBiiTb CTpoHTejibCTBO, B-r CMeinaji hx ssbikii. 

HeMajio BO;i,bi yTCKjio c lex nop. Hohbhjiocij mhofo pasntix npoejaeccnn. IIpo- 
4)eccnH nepeBOflHHKa Oflna h3 flpcBnnx n Ba»cHi>ix. H b TOJKe BpeMs 3to ncKyc- 

CTBO.'^'^ 

>Khboh tbkct coflepjKHT 4)pa3eojiorH3Mbi, cjienr. Bce to, hto ^ocjiobho ne ne- 
peBefleniB. Oient HpKHii npnMep fljiH mchh - sto nepeBo;; coneTOB IIIeKcnnpa na 
pyccKHH. CpaBHnie nepcBOflbi coneTOB nieKcnnpa, c;i,ejiaHHbie C. 51. MapmaKOM n 
A. M. OnHKejieM. 3to pasnbie nponsBe/^enns, xoth opHrnnaji o6m;HH. 

B KanecTBe HjijiiocTpan,HH a npnBCfly coneT 90. 

Then hate me when thou wiU; if ever, now; 

Now, while the world is bent my deeds to cross. 

Join with the spite of fortune, make me bow. 

And do not drop in for an after-loss: 

Ah! do not, when my heart hath 'scaped this sorrow. 

Come in the rearward of a conquered woe; 

Give not a windy night a rainy morrow, 

To linger out a purposed overthrow. 

If thou wilt leave me, do not leave me last. 

When other petty griefs have done their spite. 

But in the onset come: so shall I taste 

At first the very worst of fortune's might; 

And other strains of woe, which now seem woe. 

Compared with loss of thee, will not seem so. 

IlepeBOfl C. 51. Mapmaxa. 

y>K ecjiH TBI pa3jiio6Hmb — Tax Tenept, 
Tenepb, Kor^a bccb mhp co mhoh b pasflope. 
By;i,b caMOfi ropbKOii h3 mohx noTcpb, 
Ho TOjibKO ne nocjieflnen Kanjiefi ropa! 

H ecjiH CKop6b flano mhc npcBOSMO^b, 
He nanocH yflapa h3 sacaflbi. 

^■"'^HecMOTpH Ha sto, noxojKe, MejiOBCK ne totob ctpohtb HOByio BaBHjiOHCKyio 6amHiO. 51 ^y- 
Maio, jiio^H flOji^KHBi Hay^iHTbCH HOHHMaTb flpyr ^pyra HesaBHCiiMO ot Toro, KaKHx BsrjiaflOB ohh 
npH;;ep>KiiBaiOTC5i. A 3Toro ^ejiOBe^ecTBO eme aoji^kho noB3pocjieTi>. 
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2. BBCflCHHC 



IlycTb 6ypHaH ne paspemiiTCH hohb 
flojK^JIHBMM yTpoM — yTpoM 6e3 OTpa^bi. 

OcTaBb MeHH, HO He B HOCjieflHnii mhf, 
Kor;i,a ot MejiKHx 6efl h ocjia6eio. 
OcTaBb ceiiHac, hto6 cpasy a nocTHr, 
Hto 3T0 rope Bcex Hessrofl 6ojibHee, 

Hto hbt HeBsrofl, a ecTb Oflna Se^a — 
TBoefi jiioGbh jiHniHTbCH HaBcer;i,a. 

IlepeBOfl A. M. OnHKejia. 

Hto }k. HeHaBHflb, kojib xoHenib! Ho cefiHac, 
CefiHac, Kor/i,a rposHT Mne 3jio6oh He6o. 
CorHH MeHH, c cyflij6oH oGte^HHacb, 
Ho jiHinb 6m tboh y^ap HOCjie^nHM ne 6biji. 
Ax, ecjiH cepflD;eM h ochjho 3jio, 

EMy HeMBflJIH TBI HBHCb Ha CMCHy. 

Hto6m 3a 6ypHOH hohbio hc npHinjio 
C flOJKflHMH yTpo, - flOBepniH H3MeHy 
H yxo;i,H! Ho tojibko ne Tor;i,a, 
Kor;i,a Bce 6eflbi HanrpajiHCb mhoio. 
YiiflH ceiiHac, hto6 nepBaa 6efla 
Bbijia CTpaniHeH Bcex nocjianHbix cyflbGoio. 
H Hocjie jKecTOHaiimeH h3 yTpaT 
flpyrne jiene CTanyT bo cto Kpai. 

Be3 coMHeHHs, hto6bi oii;eHHTb pa3jiH^He sthx nepeBO^OB, Ha;i,o b coBepmeH- 
CTBe 3HaTb o6a s3biKa. OflnaKO h no3BOjiio ce6e necKOjibKO KOMMenTapneB. 

XoTH o6a nepesofla onHCtiBaiOT npaKTHnecKH o^ny h xy jKe jKH3HeHHyK) CHTy- 
aH,Hio, MejKfly hhmh bctb o^ho chjibhob pasjiHHHe. HepeBO/i, A.M.OnHKejia - sto 
npeflHyBCTBHe 6eflbi, bo3mojkpio HeMHHyeMoii. HepeBOfl MapmaKa - caMbift shh- 
i];eHTp. H xoTH nepeBOflti pa3jiHHHbi, KasKflbiii h3 hiix ocTaBjiaeT HeH3rjiaflHMi>iH 
cjiefl. KajfsAbm h3 nepeBOflOB OTpa^caeT jiHHHoe BOcnpHHTHe nepeBo;i,HHKa, ero ne- 
pejKHBaHHe. Cnjia nepeBo;];oB b tom, ^to h MapmaK, h OnnKejib 0Ka3ajiHCb coaB- 
TopaMH nieKCHHpa. 

CymecTByeT npe^CTaBjieHHe, hto TexHmecKyio jiHTepaxypy nepeBOflHTb jier- 
He. OflHa H3 npHHHH - o;];H03HaT^HOCTb HepeBo;i,a xexHHHecKHx TepMHHOB. ^pyraa 
npH^HHa - cymecTBOBaHHe neKOToporo Ha6opa inTaivinoB, Hcnojib30BaHHe KOToptix 
o6jier'iaeT noHHManHe TeKCia. 

0;i,HaKO H He corjiacen c STOii to^^koh 3peHHH. HeflocxaTOHHO bbibbcth xopomne 
TeopeMbi, fljiH Toro, HTo6bi HanHcaTb CTaibio. CTaTba ppjuKna, Gbitb npoHHTana. 
H xoponiHH CTHjib HrpaeT 3flecb ne HOCjie;i,HK)io pojib. OcoSenno sto BascHO, Kor^a 
MM nepeBOflHM CTaTbio na flpyroft H3biK. HoMecTHTb 4)pa3y b 3apaHee npnroTOB- 
jieHHbiii niTaMn nopofi nejierKO. KpoMe Toro, jiio6oh TexcT HMeei 3M0Li,H0HajibHyio 
OKpacKy, BbipajKaiomyio OTHomenHe asTopa. B sthx cjiynaax mojkbt noHaflo6HTbCH 

nOCTOpOHHHH nOMOLLI,!.. 
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Kor^a a niimy CTETbii, a nepeflKO nojibsyiocb nocTopoHHeft noMombio npn ne- 
peBOfle. CeroflHH, 6jiaroflapa: pasBHTiiio nporpaMMHbix cpeflCTB ii iiHTepneTa, naiiTH 
TaKyio noMom,b jierne, hsm 3to Gbijio HCflaBHO. HanpHMep, na iiHTepneT cipanime 

http: / /forum. liiigvo.ni/actualforum.aspx 
Bbi MOsceTe HaiiTH pa3HOo6pa3Hbie (jDopyMbi, rfle saM Bcerfla noMoryT nepeBCCTii 
TCKCT. 51 oneHb nacTO nojitsyiocb noMomtio 4)opyMa " Aurjio-pyccKO-aHrjiHiicKHH 
nepeBOfl" 

http://forum.lingvo.ru/actualtopics.aspx?bid=18 
H a npiiHomy cboio rjiy6oKyio 6jiaro/i,apHOCTb bccm, kto noMoracT mhc b nepeBO/i,e 
MOHx CTaTeii. 

06hhho h limy noMomb b (JjopyMe jiii6o ecjiii a CTOjiKHyjica c Heo6biHHOH rpaM- 
MaTHHecKoii (jDopMofi, jih6o c BbipajKCHHeM, KOTopoe He nepeBo;i,HTCH o^HOsnaHHO. 
HepeflKO B npoii,ecce nepcBOfla a npHxojKy k BbiBOfly HSMenHTb Hcxo^nyio cj^paay 
;i,jia Toro, HTo6bi ona 6ojiee afleKBaTHO BbipajKajia mok) Mbicjib na o6ohx asbiKax. 

B Tex cjiynaax, Korfla a nyBCTByio, ^to SToii noMomH Mne ne floCTaTOHHO, a 
Hfly Ha google, book search, 

http: / /books. google. com/bkshp?tab=wp 
rfle a Mory naiiTH HpaBHjibnyio TepMHHOJiorHK) hjih o6pa3eii, ynoTpeGjiCHHa Toit hjih 
HHOii (Jjpasbi. 

B pyccKOH jiHTepaType cymecTByeT xopoinaa Tpa^imiia yKasbiBaTb HMa nepe- 
Bo;i,HHKa. TaK KaK a o6pani,aiocb 3a noMoni,bio k (JjopyMy, Mne Tpy^HO cjie^OBaTb 
3TOH TpaflHii,HH. HosTOMy a npimaji penieHiie paccKasaTb o Tex, kto mhc noMoraeT 
B KHiire, cneD;HajibHO nocBamenHoii npon,eccy nepeBO^a. 

HsHanajibHO stot cjiOBapb 6biji saflyMan KaK HenocpeflCTBeHHbifi noMoni,HHK 
npH HaniicaHHH CTaTeft. CjiOBapb cocTaBjiajica nocTeneHHO. 51 BKjiiOHaji b nero 4)pa- 
3bi, KOTopbie npeflCTaBjiajiH fljia Mena iiHTepec h KOTopbie a BCTpenaji b KHHrax, 
H3/i,aHHbix Ha o6oHx asbiKax. HocTeneHHO o6T.eM cjiOBapa poc. 51 peniHji cpfijiaib 
cjiOBapb floCTynnbiM jijisi ^pyriix. HosTOMy a nocTapajica TaK jKe y^ecTb nojKe- 
jianiia, BbiCKasaHHbie b OTBeT na npe^biflymiie iisflaHHa cjiOBapa. 3tot cjiOBapb 
BKjiiOHaeT B ce6a tojibko 4)H3ii^iecKiie ii MaTeMaTinecKiie TepMHHbi. Ecjiii cjiobo 
HMeeT ajiBTepHaTiiBHbiil nepeBO/i, hjih flpyrofi cmbicji b o6biHHOH penn, to STa hh- 
4)opMaH,Ha B cjiOBape OTcyTCTByeT. 

51 TaKJKe BKjHOHHji B KHHpy flByasbiHHbiH iiMeHHOH yKaaaTejib. B stot chhcok 
a TaKJKe BKjnonaji tojibko Te iiMena, KOToptie BCTpenaji ii b pyccKOM, h b anrjiHii- 
CKOM TeKCTax. 0;i,HaKO 3flecb ecTb eni,e Oflna npo6jieMa, c KOTopoii a CTOjiKHyjica 
Hpii HepeBOfle CTaTeii. flajieKO ne Bcer^a o^ieBH^na CBaat Me>K^y saniicbio h npo- 
HSHonieHHeM HMenn. Bbijio 6bi nenjioxo flo6aBiiTb TpaHCKpHHH,Hio, ho a SToro ne 
Cflejiaji, TaK KaK y Mena hbt Ha^ejKHoro HCTO^HiiKa. 
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English Russian Dictionary 
3.1. A 

^-valued function: A-snamiasi 4)yHKD;HH 

Abelian group: aGejiesaH rpynna 

absolute value: a6cojiiOTHaa: Bejiii^iHua; HopMa 

Example 3.1.1. 

Absolute value on skew field Z) is a mapping 

d€ D -^\d\e R 

which satisfies the following axioms 

• |a| > 

• |a| = if, and only if, a = 

• = |a| \b\ 

• |a + 6| < \a\ + \b\ 

HopMa Ha TCjie D - sto OToGpaaceHHe 

deD ^\d\E R, 

TaKoe, HTO 

• |a| > 

• |a| = paBHOCHjibHO a = 

• = |a| \b\ 

• |a + 6| < \a\ + \b\ 

□ 

absorption of photon: norjion],eHHe 4)0T0Ha 
according to theorem 2.1: corjiacno TCopcMC 2.1 

Example 3.1.2. 

According to theorem 2.1, triangles ABC and DBC equal. 
CorjiacHO TCopcMC 2.1 TpeyrojibUHKH ABC h DBC paeHbi. □ 

additive group: a/mHTHBuas rpynna 
adjoin: npncoeflnHHTb 

Example 3.1.3. 

We adjoin to (2.7) all the equations obtained by equating to those 
commutators which are not expressible in the form (2,10). 

see [English. 6], p. 7 
Mbi npHCoe;i,HHHM K (2.7) Bce ypaBHCHHa:, nojiyHennbie npHpaBHUBa- 
HHCM Tex KOMMyiaTopoB, KOTopbie He BbipascaiOTCH b cjDopMe (2.10). 

CM. [Russian. 6], CTp. 13, 14 
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□ 

adjoint group: npHCoefliineHHas rpynna 
algebra bundle: paccjioenHaa: ajire6pa 
algebraic: ajire6paHHecKHH 

algebraic complement: ajire6paHHecKoe flonojiHenne 
algebraic extension: ajire6paHHecKoe pacmiipcHne 
amplitude: aMnjiHiyfla 

analytic in x {x is variable): anajiiiTHHHa no x (x - nepeMCHHaa) 
Example 3.1.4. 

The following treatment applies to a domain in which ipf ^-re analytic 
in the 6''s and x's, 

see [English. 6], p. 1 
Hamn iiccjieflOBanHH 6yflyT othociitbch k o6jiacTii, b KOTopoii ipf ana- 
jiHTHi^HM no 9 n X. 

CM. [Russian. 6], CTp. 7 

□ 

angle: yroji 

angular momentum: momcht KOjiH^^ecTBa flBHJKeHHH 
anholonomic coordinates: HerojiOHOMHtie KOopflHHaTti 
anholonomity: nerojiOHOMHOCTb 
anholonomity object: oGijCkt nerojiOHOMHOCTH 
annihilation operator: onepaTop ymiHTOiKeHiiH 
annihilator: aHHyjiHTOp 
apocentre: anon^enTp 
approximation: npii6jiHJKeHHe 
arity: apnocTb 

as small as we please: ckojib yrofluo MajiBifi 

associative: accoii;HaTiiBHbiH 

associative law: saKon accoi^naTHBHOCTH 

associativity: accoii,HaTHBHOCTi3 

at first glance: na nepBbifi Bsrjiafl 

at first sight: na nepBbiii BsrjiHfl 

at least: no KpaftHefi Mepe 

Example 3.1.5. 

At least in the neighborhood of the identity. 

Ho KpaiiHeft Mepe, b okpccthocth eflHHHHHoro sjieMCHTa. □ 

auto parallel line: aBTonapajijiejibnaH KpiiBaa 
axiom of choice: aKCuoMa Bbi6opa 

3.2. B 

base of fibered correspondence: 6a3a paccjiocHHoro cooTBCTCTBHa 
base of topology: GasHC TonojiornH 

basis for vector space: 6a3HC b bcktophom npocTpancTBc; 6a3HC BCKTopnoro 
npocTpancTBa 



3.3. C 
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basis of vector space: 6a3HC b bcktophom npocTpancTBe; GasHC BeKTopnoro 

npocTpancTBa 
behavior: noBeflCHHe 
bijection: 6HeKii,Ha 
bimodule: 6HM0flyjii> 
binary: 6HHapHMfl: 
boundary: rpaHHD;a 

boundary conditions: rpanHHHBie ycjiOBHH 
By Theorem 2,1: corjiacHO TCopcMC 2.1 

Example 3.2.1. 

By Theorem 2.1. a = &. 

CorjiacHO TCopcMC 2.1, a = 6. □ 
3.3. C 

canonical map: KaHOHiinecKoe OTo6pajKeHHe 
Example 3.3.1. 

The map / of G onto G/H constructed above is called canonical map, 
and G/H is called the factor group of G by iJ. 

see [English.2], p. 14 
OToSpajKCHHe / rpynnbi G na G/H , nocTpoennoe Bbime, nasbiBaeT- 
CH KaHOHHHCCKHM OTo6pajKeHHeM, a G/H HasBiBaeTCH 4)aKToprpynnoit 
rpynnbi G no H. 

CM. [Russian. 2], CTp. 28 

□ 

Cartesian power: ;i,eKapTOBa CTenem. 
Cartesian product: flCKapTOBO npoii3BefleHHe 
category: KaTeropuH 

Cauchy sequence: nocjie;i,OBaTejiijHOCTi> KomH 

causal scalar field: npHHHnnoe CKajiapnoe nojie 

causal vector field: npuHUHHoe BCKTopnoe nojie 

chain rule: npaBHjio flH4)4)epeHu,HpoBaHHH cjiojkhoh 4)yHKLi,HH 

change of coordinates: saMcna KOopflnnaT 

change of variable: saMcna nepeMCHHOii 

chaos: xaoc 

chart over U : TpHBHajiiiaai^iiH nafl U 

closure of the set: saMbiKaHiie MHOJKCCTBa 

closure operator: onepaiop saMbiKauHH 

closure system: CHCTeMa saMbiKanHii 

cluster point: TO^xa npiiKOCHOBeuHH 

coarsest topology: caMaa cjia6aH Tonojioriia 

column vector: bcktop CTOji6eLi; 

commutative diagram: KOMMyTaTHBHaa ^HarpaMMa 

commutativity: KOMMyTaTUBHOCTb 

commutator: KOMMyiaTop 

commute: KOMMyTupyeT 
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Example 3.3.2. 

Because P commutes with H, the proper states of H can be labeled 
by proper values of P. 

see [English.7], p. 106 
TaK KaK P KOMMyTHpycT c H, co6cTBeHHbie coctohhhh H Moryi Gbitb 
noMeHCHBi co6cTBeHHijiMH SHaHCHHaMH p. □ 

compact-open topology: KOMnaKTHO-OTKpbiTaa TonojiornH 

comparable topology: cpaBHHMbie Tonojioruu 

complete division ring: nojiHoe tcjio 

complete field: nojinoe nojie 

complete lattice: nojiuaa: cipyKiypa 

complete space: nojinoe npocTpaucTBO 

complete system: nojinaa: cncTCMa 

completely integrable: Bnojine HHTerpHpyeMbiit 

complex field: nojie KOMnjiCKCHbix hhccji 

componentwise: noKOMnoHCHTHO 

conditions of integrability: ycjiOBiiH iiHTerpupyeMOCTH 
conformal transformation: KOHcJjopMHoe npeo6pa30BaHHe 
congruence: KonrpysHTHOCTb; corjiacoBaHHOCTB 
conjugate quaternion: conpajKeuHbiii KBaTepunoH 
connected group: CBHSHaa: rpynna 
connection coefficients: K03(J)4)Hn,HeHTbi cbsshocth 
conservation law: saKon coxpaneHHs 
consider: paccMaTpHBaTb 

Example 3.3.3. 

Let us consider correspondence from set A to set B. 

PaCCMOTpiIM COOTBCTCTBHC $ H3 MHOJKCCTBa A B MHO>KeCTBO B. □ 

continuous in neighborhood: HenpepbiBCH b OKpecTHOCTH 
continuous in x: HenpepbiBHbiii no x 
contradiction: npoTHBOpe^ne 

Example 3.3.4. 

The contradiction completes the proof of the theorem. 

nojiy^ieHHoe npoTHBopenne /lOKasBiBacT TCopcMy. □ 

contravariant : KOHTpaBapnaHTHbiH 
convention: corjiamenne 

Example 3.3.5. 

We use the convention that we present any set of vectors of the vector 
space as a row. 

Mbi nojibsycMCH corjiameHHCM, hto b saflanHOM bcktophom npocTpau- 

CTBC Mbl npeflCTaBJIHCM JIIo6oe CeMefiCTBO BCKTOpOB B BHfle CTpOKH. □ 

converge: cxoflHTbca 



Example 3.3.6. 

Filter ^ converges to x. 

OujIBTp ^ CXO^HTCH K X. 



□ 



3.4. D 
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conversely: oSpaTHO 

coordinate chart: KOopfliiHaTHaH KapTa 

correspondence from A to B: cooTBeTCTBue us A b B 

countable set: chcthoc MHOJKecTBo; cneTHoe MHO>KecTBO 

counter: chbthhk 

covariant: KOBapiianTHbiii 

cover: noKptiTne 

covering space: HaKptiTHe 

Example 3.3.7. 

Consider the covering space R — !> of the circle defined by p{t) = 
(sini, cost) for any t G R. 

PaccMOTpHM HaKpBiTHe i? — > S*^ OKpyjKHOCTii S^, onpeflejiCHHoe 4)op- 
MyjiOH p{t) = (sin t, cost) fljia: jiio6oro t E R. □ 

^,*Z?- vector space: »*£'-BeKTopHoe npocTpancTBO 
creation operator: onepaiop pojKfleHna 
crystal lattice: KpncTajijiHHecKaH penieTKa 
curvilinear coordinates: KpHBOjiiiHeiiHBie KOopflHHaTbi 
cycle: li,hkji 

cyclic group: ii,HKjiHTrecKaa rpynna 

3.4. D 

£'**-vector space: £)**-BeKTopHoe npocTpancTBO 
decomposition of map: pasjiojKeHiie OTo6paiKeHiiH 
define: onpe/iejiacT 

Example 3.4.1. 

This equation defines the inverse transformation. 

3to ypaBHCHHe onpeflejiHCT o6paTHoe npeo6pa30BaHHe. □ 

degree of map: CTenenb OToSpajKCHiiH 
denominator: SHaMeHaTejib 

Example 3.4.2. 

Let us reduce items to a common denominator. 

HpuBefleM cjiaracMBie k o6ni,eMy 3HaMeHaTejiio. □ 
dependence: saBucHMOCTb 

derivative of second or greater order with respect: npoiiSBOflnaa BTOporo hjih 

6ojiee BbicoKoro nopH^Ka no 
develop equation: bbibccth ypaBHenne 
diagram of correspondences: fliiarpaMMa cooTBCTCTBHii 
difference: pasnocTb 
difference module: cj^aKTop MOflyjiB 
differentiability : flH(J)4)epeHu,HpyeM0CTij 
differentiable function: flH4)4)epeHn,HpyeMaH 4)yHKn,na 
differentiable in the Frechet sense: flii4)4)epeHn,npyeMi.iH no Openie 
differentiable in the Gateaux sense: flH4)4)epeHii,HpyeMi>iH no FaTO 
differentiate the function with respect to x: flH4)4)epeHn,HpoBaTb 4)yHKn,Hio no 

X 
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diffraction: ;i,H4)paKri,iiH 
discrete space: flucKpcTHoe npocTpancTBO 
discrete topology: ;i,HCKpeTHaH TonojiorHH 
distributive law: aaKOH flHCTpnGyTHBHOCTH 

distributive property of multiplication over addition: ;i,HCTpH6yTHBHOCTij yMHO- 

»CeHHH OTHOCHTCJIbHO CJIOJKeHHH 

division ring: tcjio (kojii>li,o c flejieHHCM) 
domain: oSjiacTb onpeflejiennH 
Doppler shift: seJacJjeKT flonjiepa 
downstairs: BHHSy 

Example 3.4.3. 

We sum over any index which appears twice in the same term, once 
upstairs and once downstairs. 

IIo^pasyMeBaeTCH cyMMa no jiK)6oMy nnfleKcy, noHBjiaionieMycH ^Ba- 
jKflbi B OflHOM H TOM JKC cjiaracMOM, OfliiH pa3 BBCpxy, flpyroH - BHH3y. □ 

Z?**-linearly dependent: _D**-jiHHeHHO aaBHCHMbie 
£'**-linearly independent: £'**-jiHHeHHO nesaBHCHMbie 
D**-vector function: D*,-BeKTop-4)yHKD,HH 
£'**-vector space: Z?*H.-BeKTopHoe npocTpancTBO 
linearly dependent: _D*-jiHHeiiHO saBuciiMbie 
D^-linearly independent: D-k-mmemio nesaBHCHMbie 
dual module: flyajibKbiii MOflyjib 
dual space: flyajibnoe npocTpancTBO 

3.5. E 

eccentricity: 3KCLi;eHTpHCHTeT 

elementary particle: sjieMeHTapnaa HacTHn;a 

emission of photon: HSjiynenHe (JjOTona 

endomorphism: SHflOMopcjDHSM 

energy: sneprHH 

enhanced: pacmnpeHKbift 

envelope of a family of plane curves: oraGaiomaH ceMeftcTBa ujiockhx KpH- 

BblX 

enveloping algebra: oGBepTbiBaiomaa ajire6pa 

equation is satisfied identically: ypaBHenne yflOBjieTBopaeTCH TO}K;i,ecTBeHHO 
equivalence class: Kjiacc SKBHBajieHTHOCTii 
equivalence relation: SKBHsajieHTHOCTb 
Erlanger Program: BpjiaureHCKaa: nporpaMMa 

essential parameters in a set of functions: cymecTBeHHbie napaMeTpti ccMeii- 

CTBa (|)yHKU,HH 

Euclidean metric: SBKjinflOBa MexpuKa 

Euclidean space: sbrjihaobo npocTpancTBO 

evaluating by equating x to the a: no;i,CTaHOBKa a bmccto x 

event space: npocTpancTBO coGbithh 

evidence: OHeBH^HOCTb 

evidently: oneBiiflHO 

Example 3.5.1. 



3.6. F 
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The only solution is evidently / = 0. 

see [English. 6], p. 7 
CymecTByeT, oneBH^HO, tojibko o^ho pemenHe / = 0. 

CM. [Russian. 6], CTp. 14 

□ 

extension field: paciniipeHHe nojiH 

extension of correspondence: npoflOjiJKeHne cootbctctbhh 

exterior differential: BHeniHHii flH4)4)epeHu,Haji 

exterior product: BHeninee npoHSBCfleHue 

external algebra: BHeniHHH ajire6pa 

external power: BHeniHHH CTenenb 

extremal: SKCTpeMajibHbifi 

extreme: SKCTpeMajibHbifi 

extreme line: SKCTpeMajibnaH KpHBaa 

3.6. F 

factor: MHOJKiiTejib; pasjiojKiiTb na MHOJKHTejm; coMHOJKiiTejib 
Example 3.6.1. 

To factor a polynomial means to find two or more polynomials whose 
product is the given polynomial. 

HtoSm pasjioJKHTb MHoroHjien na MHOJKHTejin, Heo6xoflHMO naiiTH 
ppa HjiH 6ojiee MHoroujienoB, npoHSBeflenne KOTopbix ecTb flanHbiii mho- 
roHjien. □ 

factor group: cjiaKTOprpynna 
factorization: pa3jio»:eHiie na mho^khtcjih 
fiber: cjioii 

fibered correspondence: paccjioennoe cootbctctbhc 

fibered map: Mop(J)H3M paccjioenHii 

fibered product: paccjioeuHoe npoHSBe^eHue 

field-strength tensor: Tenaop HanpajKennocTH nojia 

filter: cjjHjibTp 

filter base: Gasuc (JanjibTpa 

finest topology: caMaa CHjibHaa TonojioriiH 

finite dimensional: KOHeHHOMepHbiii 

finite set: KonenHoe mhosccctbo 

force: CHjia 

Example 3.6.2. 

In 1935, Hideki Yukawa proposed a quite different field theory of the 
nuclear force. 

see [English. 1[, p. 29, 30 
B 1935 ro^y XiiflCKH K)KaBa npefljiojKHji coBepmenno noByio KBan- 
TOByio TCopHio nojiH pjia oniicanHH Hflepubix chji. 

CM. [Russian. 1], CTp. 39 
□ 

the Frechet derivative: npoiiSBOflHaH Openie 
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the Frechet differential: flH4)(J)epeHD,Haji Opeine 
free representation: CBo6oflHoe npeflCTaBjieHne 
friction: CHjia Tpeniis; Tpenne 
function / of x: 4)yHKn,nH / ot x 
functional: 4)yHKD;H0Haji 
functor: 4)yHKTOp 

fundamental sequence: (JjyHflaMeHTajibHaH nocjie^OBaTejibHOCTB 

3.7. G 

G-principal bundle: rjiaBHoe G-paccjioenne 
the Gateaux derivative: npoHSBO^naa FaTO 
the Gateaux differential: ;i,H4)4)epeHLi;Haji FaTO 
general relativity: oSmaa Teopna OTHOCHTejibHOCTH 
generally speaking: BOo6Lu,e roBopH 
generated: nopo»:fleHHijiii 

Example 3.7.1. 

Algebra A generated by the set 5 is a i^-algebra 

Ajire6pa A, nopoiK/i,eHHaH MHOJKecTBOM S, HBjuieTca iir-ajire6poH. □ 

generator: oSpaayioniaa 

gluing functions: 4)yHKn,Hii CKjieiiBaniiH 

Gram-Schmidt orthogonalization procedure: npoLi;ecc opToroHajiH3an,HH FpaMa- 
inMH;i,Ta 

group bundle: paccjioeHHaa rpynna 

3.8. H 

Hadamard inverse: oGpamenne A^aMapa 
has relevance to: hmcct OTHomenHe k 
helicity: cnnpajibHOCTb 
hermitian form: spMHTOBa 4)opMa 

highest common factor of p and q: HaH6ojii>mHH o6lli,iih flejiHTejib p n q 
holonomic coordinates: rojiOHOMHBie KOopflnnaTbi 
homeomorphic: roMeoMopcJjHbiii 
homeomorphism: roMeoMop4)H3M 
homogeneous: o/i,HopoflHi>iii 

homogeneous Lorentz group: oflHopoflHaa rpynna JIopeHn,a 
homology: fomojiofhh 
homomorphism: roMOMOp4)H3M 
homotopic: roMOTOnnbifi 
homotopy: roMOTOnna 

hyperfine splitting: CBepxTOHKoe pacmenjienne 
hyperplane: rnnepujiocKOCTb 

3.9. I 

identical particles: TOscflecTBenHbie T^acTHLi;bi 
identification: OTOscflecTBjieHne 

identification morphism: Mop4)H3M OTOJKflecTBjienna 
identity: eflHHHHHbifi sjieMCHT 



3.9. I 
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iff: Tor;i,a h tojibko Tor^a, Korfla 

Example 3.9.1. 

a — iS al =0 for any i, j. 

a = Torfla ii tojibko Torfla, Korfla = fljiH jiio6i>ix i, j. □ 
image under map: o6pa3 npn OTo6pa}KeHHH 
Example 3.9.2. 

We define the image of the set A under correspondence <I> according 
to law 

A<^ = {b: {a,b) e $,a e A} 

Mbi onpeflejiHM o6pa3 MHOJKecTBa A npn cootbctctbhu $ corjiacno 
paeeHCTBy 

A$ = {6 : (a, 6) e $,a e A} 

□ 

in a similar way: no;i,o6HbiM oGpasoM 
Example 3.9.3. 

In a similar way, we can introduce a coordinate reference frame. 
no^o6HbiM oSpasoM Mbi MO>KeM onpe^ejiHTb KOopflnnaTHyio cncTCMy 
OTC^reTa. □ 

in general: BOo6nie roBopa 

Example 3.9.4. 

However in general this product is not _D**-linear map. 

OflHaKO, BOoSme roBopa, 3to OToSpajKCHHeM ne HBjiaeTCH £'**-jinHeii- 

HblM. □ 

inequation: nepaBencTBO 

infinitesimal: 6ecKOHeHHO Majiaa BejinHnna; 6ecKOHeHHO Majibifi 
inhomogeneous: HeoflHopoflHbiii 

inhomogeneous Lorentz group: HeoflHopoflHaa rpynna JIopeHn,a 

injection: nH'beKLi;HH 

insulator: ;i,H3jieKTpHK; usojiHTop 

interaction: B3aHM0/i,eiiCTBHe 

Example 3.9.5. 

The observed range of the strong interactions whitin nuclei led Yukawa 
to estimate that hX/c is of the order of 200 electron masses. 

see [English. 1], p. 30 
BsHB Ha6jiioflaeMbiH pa^iiyc cnjibHoro BsaiiMOfleftcTBHH MesK^y uyK- 
jionaMH, K)KaBa cyMeji on,eHHTb, hto h/ (Ac) nopH^Ka 200 Mace sjieKxpona. 

CM. [Russian. 1], CTp. 39 
□ 

interaction picture: npeflCTaBjienue BsaiiMOfleiicTBUH 
interference: HHTep4)epeHn,Ha 

inverse transformation: o6paTHoe npeo6pa30BaHHe 
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irreducible representation: HenpHBOflHMoe npeflCTaBjiCHHe 
is related to: HMeeT OTHomcHHe k 
it is evident that: OHesHflno, hto 

Example 3.9.6. 

From (2.2) it is evident that any solution of (2.7) satisfies (2.9). 
Ha ocHOBamiH (2.2) OHesiiflHO, ^no jiio6oe pememie ypaBHemiH (2.7) 
yflOBjieTBopHCT (2.9). □ 

3.10. J 

Jacobian: HKoSnan 

Jacobian matrix: Maipima 5Iko6h 

3.11. K 

kernel: sippo (oTo6pa>KeHHH) 
Klein bottle: GyTbijiKa Kjiefina 

3.12. L 

lattice: CTpyKTypa (ajireGpaiiHecKaa cucTCMa) 
left side of equation: jiCBaa nacTb paBCHCTBa 
left-distributive: fliiCTpH6yTHBeH cjiCBa 
L'Hospital's rule : npaBujio JIoniiTajia 

lift of correspondence: jinej)! cootbctctbha; nofltCM cootbctctbhs 
lift of morphism: jiikJjt Mop4)Pi3Ma; noflteM Mop4)H3Ma 
lift of vector field: jiikJjt BCKTopHoro nojia; noflteM BCKTopHoro nojiH 
limit: npe^eji 

limit of correspondence with respect to the filter: npefleji cootbctctbhh no 
4)HjibTpy 

limit of sequence: npefleji nocjieflOBaTejibnocTn 
limit point: npeflejibnaH TOHxa 
limit set: npeflejibuoe mho^kcctbo 
linearly dependent: jiHHefino saBHCHMbie 
linearly independent: jiHHeiiHO nesaBHCHMbie 
little group: iviajiaa rpynna 

locally compact space: jiOKajibHO KOMnaKTHoe npocTpancTBO 

loop (quasigroup with unit element): jiyna (KBasnrpynna c eflHHHn,eii) 

Example 3.12.1. 

An algebra Q =< Q, ./, e > equiped with binary operation of multiplication 
( ) and right division (/) and with a constant e G Q is called a right loop 
if < Q, , / > is a right quasigroup such that additional identity e x = x 
is satisfied. 

see [English.3], p. 24 
KBasnrpynna, o6jiaflaK)m;aH eflHHHLi;eH, nasBiBacTca jiynoii. 

CM. [Russian. 3], CTp. 39 
□ 

Lorentz transformation: npeoGpasoBanne JIopeHu,a 
lower index: hiijkhhh unflfiKC 



3.14. N 
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3.13. M 

the Mach principle: npiiHD;Hn Maxa 

manifolds with afBne connections: npocTpancTBO ac^cjjHHHOii cbhshocth 
mapping: OToGpajKeniie 
mass: Macca 

massive particle: MaccuBHaa HacTHn;a 
massless particle: 6e3MaccoBaH ^acTima 
mathematical: MaTCMaTHHecKHH 
mathematician: MaTeMaTHK 
mathematics: MaTCMaTiiKa 

mean value theorem: leopcMa o kohchhijIx npHpaiLi,eHHax 
measure: hsmcphtb 
measurement: HSMcpeHne 

metric-afhne manifold: aeJacJjHHHO-MeTpHHecKoe MHorooGpasne 

mixed system: CMcmaHHaa: cncTCMa 

Moebius band: jihct MeGnyca 

momentum: iiMnyjibC 

monomial: o;i,HOHjieH 

multiple root: KpaTHbiit Kopenb 

multiplication: yMHOiKenne 

multiplication table: Ta6jiHLi,a yMHOscenHH 

multiplicative group: MyjibTiinjiHKaTHBHaH rpynna 

multiplicity of x in /: KpaTHOCTb x b f 

Example 3.13.1. 

If the multiplicity of a is greater then 1, a is called a multiple root. 

ECJIH KpaTHOCTB fl GojIbmC, HCM 1, TO a HaSBIBaeTCH KpaTHblM KOpHCM. 

□ 

multiply by 2: yMHOJKHTb na 2 
multiply by b: yMHOJKHTb na b 

3.14. N 

name index: HMeHHOit yKasaTCjib 
natural mapping: ecTecTBCHHoe OTo6pa>KeHHe 
natural morphism: ecTecTBenHbiii MopcjDHSM 
necessary and sufficient: Heo6xoflHMO h floCTaTOHHO 

Example 3.14.1. 

In order that a system of equations (1) admit solution necessary and 
sufficient that there exist a positive integer N such that equations Fi, 
Fjv are compatible. 

fl^jisi Toro, HTO 6bi CHCTCMa (1) HMCjia peineHiie, Heo6xoflHMO h floCTa- 
TOHHO, HTo6bi cym,ecTBOBajio TaKoe nojiojKHTejibHoe Li;ejioe hhcjio N, hto 
ypaBHeHHH Fi, Fn cobmccthijI. □ 

neighborhood: OKpecTHOCTb 
neutron: neftTpoH 

non-Abelian group: Hea6ejieBaH rpynna 
nondegenerate form: HCBbiposKfleHHaH (J)opMa 
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nontrivial: HeTpHBHajitHbiii 
norm: HopMa 

Example 3.14.2. 

Norm on D**-vector space V over non-discrete valued skew field D is 
a mapping 

w e V ^ p{v) e R 

which satisfies the following axioms 

• Piv) > 

• p{v) if, and only if, u = 

• p{v + w) < p{v) + p{w) 

• p{av) = \a\p{v) for all a S D and all w G V 

HopMa Ha Z3**-BeKTopHOM npocTpancTBC V na^ neflHCKpeTHbiM nop- 

MIipOBaHHBIM TCJIOM D - 3TO OToGpaJKCHHe 

u e V ^ p{v) e R 

TaKOe, HTO 

• p{v) > 

• p{v) — paBHOCiijiBHO t; = 

• p{v + w) < p{v) + piw) 

• p{av) = \a\p{v) flJiH Bcex a G D n v € V 

□ 

normed space: nopMHpoBaHHoe npocTpancTBO 
nucleus: Hflpo (aTOMa) 
numerator: HHCJiuTejiB 

3.15. O 

obtain by differentiating: nojiy^HTb flH4)4)epeHLi;HpoBaHHeM 
Occam's razor: 6pHTBa OKKaMa 
operate: flefiCTBOBaTb 

Example 3.15.1. 

Operating on equation (1) with operator V yields an integral equation. 
IIofleHCTBOBaB Ha ypaBHCHHe (1) onepaiopoM V, nojiyHHM HHTerpajib- 
Hoe ypaBHCHHe. □ 

opposite preordering: npoTHBOnojiojKHaa npeflynopHflOHeHHOCTb 
ordered set: ynopa;];oHeHHoe MHoacecTBO 
ordering: ynopH;i,OHeHHOCTij 

3.16. P 

parallel transport: napajijiejibHtiH nepeuoc 
parallelepiped: napajijiejiennnefl 
parity: HCTHOCTb 

partial differential equation: ypaBHenne b nacTHbix npoHSBOflUbix 

partial ordering: HacTHHHaa ynopH;i,OHeHHOCTij 

partition of unity: pasGnenHe eflUHHn^bi; pasjiojKeHue eflUHimbi 

passage to the limit: npeflejitHbifi nepexofl 

pericentre: nepHLi;eHTp 



3.17. Q 
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pfaffian derivative: nc^acjDcJjOBa npoHSBO^Haa 

phenomena: sBjieHna 

phenomenon: HBjiCHHe 

physical: (IpwivnecKuA 

physicist: 4)H3hk 

physics: 4)H3HKa 

point: tohchhijIh; TO^iKa 

polology: nojiojiorHH 

polyadditive map: nojiHafl/];HTHBHoe OTo6pajKeHHe 
polyHnear form: nojiHjiHHeiiHaH 4)opMa 
polynomial: MHOroHjien; hojihuom 
polyvector: nojiHBeKTOp 

poolback bundle: o6paTHbiH o6pa3 paccjioenHH; npoo6pa3 paccjioenHH 

positive definite form: nojiojKiiTejibHO onpeflejieHHaa 4)opMa 

positive integer: naTypajiBHoe hucjio 

power of set: moiei;hocti> MHOJKCCTBa 

precession: npeLi,ecciiH 

preordering: npeflynopHfloneHHOCTb 

prime ideal: npocTofi nfleaji 

principal bundle: rjiaBHoe paccjioenHe 

probability: bcpohthoctb 

problem: 3aflaHa 

proceeding in this way: npoflOjiJKaa laKHM o6pa30M; npoflOjiJKiiB stot npo- 
Li,ecc 

projective plane: npocKTHBHaa hjiockoctb 

proof by induction: /i,OKa3aTejibCTBO no iiHflyKD;Hii 

propagation: pacnpocTpaneHHe 

proper state: co6cTBeHHoe cocToaHHC 

proper value: co6cTBeHHoe 3HaTreHHe 

pseudo-Euclidean space: nceBfl03BKjiH;i,OBO npocTpancTBO 

3.17. Q 

quasigroup: KBa3Hrpynna 
Example 3.17.1. 

An algebra Q —< Q, , / > equipped with binary operations of multiplications 
( ) and right division (/) which satisfy the identities 

{x/y)y^x {xy)/y:=^x 

is called a right quasigroupp. 

see [English.3], p. 23 
FpynnoHfl, b KOTopoM fljisi jiio6bix sjicmctob a, b 0flH03HaHH0 pa3pe- 
mHMbi ypaBHCHHa: 

ax = b,ya = b 
Ha3i>iBaeTca: KBa3iirpynnoH. 

CM. [Russian. 3], CTp. 39 

□ 

quaternion: KBaTepniiOH 
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quotient bundle: (JjaKTOp paccjioeHne 
quotient group: cjaaKTOprpynna 
quotient ring: 4)aKTOpKOjibLi,o 
quotient set: 4)aKTop MHO>KecTBO 
quotient topology: cjiaKTOpTonojiorHH 

3.18. R 

radiation belt: pa^Han,HOHHbiH noHC 

range: MHOJKecTBO SHaHenHii; oGjiacTb snaHeHHii 

**D-linearly dependent: * * _D-jiHHeHHO saBHCHMbie 

**-D- linearly independent: **Z?-jiHHeHHO nesaBHCHMbie 

**-D- vector space: **£'-BeKTopHoe npocTpancTBO 

real function: HHCJiOBaa 4)yHKn,Ha 

real valued function: HHCjiOBaa 4)yHKii;HH 

reciprocal image: oGpaTHbiii o6pa3 

reduced Cartesian product of bundles: npiiBe;i,eHHoe ;i,eKapTOBO nponsBeflc- 

HHB paCCJIOCHHII 

reduced fibered correspondence: npuBe^eHHoe paccjioennoe cooTBeTCTBue 
reduction of similar terms: npHBefleuHe noflo6Hbix 
reference frame: CHCieMa OTCHeia 
reflexive: pecj^jieKCHBUbifi 
relation: OTHomeHiie 

relevance: Ba>KHOCTb; snaHiiMOCTb; cym,ecTBeHHOCTi> 
Example 3.18.1. 

Distinction between Lorentz and Poincare groups is of no relevance 
here. 

Pasmmie MCJKfly rpynnaMii Jlopeima h HyaHKape fljia nac ceiiHac ne 

Ba>KHO. □ 

remainder: ociaTOK 

repeated root: KpaTHbiii Kopenb 

represent: npe;i,CTaBjiHTb 

residue: bbihct 

resistance: conpoTHBjienHe 

resistivity: y^ejitnoe conpoTiiBjieuHe 

restriction of correspondence $ to set C: cysceHHC cootbctctbhh $ na mho- 

JKCCTBO C 

retract: peipaKT 
retraction: peTpaKi];HH 

right side of equation: npaBaa nacTb paBCHCTBa 

right-distributive: ;i,HCTpH6yTHBeH cnpaBa 

ring of characteristic p: KOjibn,o xapaKTepucTUKH p 

ring of integers: KOjibLi;o Li;ejibix ^^iiceji 

rotation group: rpynna BpameHHH 

row vector: BCKTop CTpoKa 

3.19. S 



scale: MacmTa6 



3.19. S 
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scattering: paccesHHe 

scattering amplitude: aMnjiHTy^a pacceaniiH 

scattering from crystal: paccesHHe na KpiiCTajijie 

scattering theory: Teopna pacceaHiM 

section: ceneHne 

semiconductor: nojiynpoBOflHHK 

semigroup: nojiyrpynna 

series: pHfl (6ecK0HeHHaa cyMMa) 

set of functions: ccMeiiCTBO 4)yHKii,Hii 

set of power of continuum: mhoskcctbo moili;hocth KOHTHuyyM 

sieve of Eratosthenes: pemcTO BpaTOceJjena 

simple poly vector: npocTOii nojiHECKTOp 

simple ring: npocToe kojii>li,o 

simple root: npocTofi Kopenb 

simplex: CHMnjiCKC 

simply connected: OflHOCBasHbifl 

single transitive representation: o^HOTpaH3HTHBHoe npeflCTaBjienne 

skew field: tcjio (KOjibD;o c flejieHHCM) 

skew product of vectors: Kocoe npoHSBeflCHiie BCKTopoB 

skew-symmetric form: KOCocHMMeTpHHuaH (J)opMa 

skew-symmetric tensor: KOCocHMMeTpHHHbiii TCHSop 

solar eclipse: saTMenne CojiHLi,a 

solution of differential equation: penieHiie flH4)4)epeHD;HajibHoro ypaBHCHiis 
solve for the c: paspemiiTb othochtcjibho c 

Example 3.19.1. 

Equation may be solved for the c. 

ypaBHCHHe MOJKHO paSpCmHTB OTHOCHTCJIBHO C. □ 

special relativity: cneii;HajibHaH Teopua OTHOCHTCjibHOCTH 
★L'-linearly dependent: ★i'-jiHHeiiHO aaBHCHMbie 
★D-linearly independent: ★ZJ-jiHHefiHO neaaBHCHMbie 
stationary state: CTaii;HOHapHoe cocToanne 
structural constants: CTpyKTypubie KOHCTanTbi 
structure constants: CTpyKTypubie KOHCTauTbi 
subordinate: no/^HHHCHHbiH 

Example 3.19.2. 

For each open cover Ua of X there is a partition of unity {(^t} subordinate 
to the cover. 

jiio6oro OTKpbiToro noKptiTiia Ua MHorooSpaana X cymecTBycT 
pasjioJKeHHe eflHHHn,bi {t/'b}, TLOfx^waemioe noKptiTHio. □ 

subtrahend: BbiHHTaeMoe 

summation convention: npaBiijio cyMMiipoBarma 
summer solstice: jiCTnee cojiHLi;ecTOHHHe 
surjection: dopTjCKii^HH 
symmetric: CHMMeTpH^iHbiH 
symmetry: CHMMCTpna 

system of total differential equations: CHCTCMa ypaBueHHli b nojiHbix aikJ)- 
4)epeHLi,iiajiax 
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3.20. T 

Taylor series: Pha Teiijiopa 
tensor of order 2: Tensop BajieHTHOCTH 2 
tensor product: TCHSopnoe npoiiSBefleHiie 
there exist: cymecTsyeT 

Example 3.20.1. 

There exists a positive integer N such that equations Fi, Fn are 
compatible. 

CymecTBycT TaKoe nojio>KHTejibHoe ii,ejioe hhcjio N, hto ypaBHeuHH 

Fl, Fn COBMeCTHbl. □ 

tidal acceleration: npHjiHBHoe ycKopenue 
to be coarser than: MHHopnpoBaTb 

Example 3.20.2. 

Filter 5 is coarser than filter 58. 

Ohjibtp ^ MHHopnpyeT (JjHjibTp 58. □ 

Example 3.20.3. 

Topology Ti is coarser than topology 12- 

TonojioruH Ti MimopupyeT Tonojiornio T2- D 

to be finer than: MajKopnpoBaTb 

Example 3.20.4. 

Filter ^ is finer than filter 58. 

OnjiBTp 5" MajKopnpyeT 4)hjiijTp *8. □ 

Example 3.20.5. 

Topology 1i is finer than topology T2- 

Tonojiorufl Ti Ma>KopiipyeT Tonojiornro T2- D 

topological space: TonojiormecKoe npocTpancTBO 
topology: TonojiorHH 
torsion: KpyneHiie 
torus: Top 

total differential: nojiHbifi flH4)4)epeHLi,Haji 

total ordering: jiHHeiiHaa ynopaflOireHHOCTb 

total space: TOTajibuoe npocTpancTBO paccjioerins 

trajectory: TpaeKTopuH 

transition function: 4)yHKLi,HH nepexofla 

transitive: TpaHSHTHBHtitt 

triangle: TpeyrojibHHK 

trigonometrical : TpiiroHOMeTpmecKHH 

trigonometry: TpHronoMCTpHH 

trivial: TpHBHajibHbiii 

Tunguska Cosmic Body: TynryccKHii mctcopht 
tuple: KopTe>K 

twin representation: napnoe npeflCTaBjieuHe 
two-sided ideal: flBycTopoHHuit H^eaji 



3.21. U 
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3.21. U 

uniform continuity: paBHOMepnaa HenpepbiBHOCTb 
uniform space: paBHOMepnoe npocTpancTBO 

uniformly continuous function: paBHOMCpno nenpepbiBnaH 4)yHKLi;HH 
unit sphere: eflHHHHHaa: ccjjepa 

unless otherwise stated: ecjin hc oroBopeno npoTHBHoe 
Example 3.21.1. 

Simply-connected commutative Lie groups are called vector (Lie) groups; 
unless stated otherwise, they are always given the R- vector space structure 
defined above. 

see [English.5], p. 282 
OflHOCBHSHbie KOMMyTaTHBHBie rpynnbi JIh nasbiBamTCH BCKTopHbi- 
MH rpynnaMH (JIh); ccjih cneD,Hajii3H0 ue oroBopeno npoTHBHoe, Sy^CM b 
;],ajibHeHmeM CHwiaib hx HaflejienHbiMH CTpyKTypoft BeKTopnoro i?-npo- 
CTpancTBa yKaaauHBiM Btime cnoco6oM. 

CM. [Russian.5], cip. 7 

□ 

Example 3.21.2. 

In this section, E denotes a locally convex space and E' its dual. 
Whenever we talk of the polar M° of a set M in (resp. E'), we shall 
always mean, unless otherwise stated, the polar of M relative to the duality 
between E and E' . 

see [English. 4], p. 147 

Bo BceM flajiBHeitmeM, ecjiii E osnanaeT OTflejiHMoe jiOKajibHO bbi- 
nyKjioe npocTpaucTBO, nofl E' noHHMaeTCH conpajKeuHoe npocxpancTBO, 
H, roBopH o nojiHpe M° (cootb. AI'°) MHOJKecTBa M h3 E (cootb. M' h3 
E'), Mbi BCio^y, r;i,e ne oroBopeno npoTHBHoe, hmccm b Biifly nojiapy mho- 
>KecTBa M (cootb. M') b E' (cootb. E), onpeflejiHCMyK) flBOiiCTBenHOCTbio 
MeyKfiy E ii E' . 

CM. [Russian. 4]. CTp. 212 

□ 

up to notation: c tohhoctbio pfi o6o3Ha^ieHHH 

Example 3.21.3. 

I can repeat, up to notation, proof of theorem 2.1. 

51 Mory c tohhoctbio ;i,o oSosHaHenHH hobtophtb flOKasaTCjibCTBO tco- 
peMbi 2.1. □ 

upper index: BepxHHit uHflCKC 
upstairs: BBCpxy 

Example 3.21.4. 

We sum over any index which appears twice in the same term, once 
upstairs and once downstairs. 

IIoflpasyMeBaeTCH cyMMa no jiK)6oMy HH^eKcy, noHBjiHromeMycH ;i,Ba- 
jKflbi B oflHOM H TOM JKC cjiaraeMOM, ofliiH pa3 BBcpxy, flpyroH - Bunsy. □ 
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3.22. V 

valued division ring: HopMnposaHHoe tsjio 

valued field: HopMnpoBanHoe nojie 

valued skew field: HopMnpoBatiHoe Tejio 

vector bundle: BeKTopnoe paccjioeHne 

vector function: BeKTOp-4)yHKD;HH 

vector space: BCKTopHoe npocTpancTBO 

verify directly: HenocpeflCTBCHHaa npoBcpKa /i,0Ka3MBaeT 

Example 3.22.1. 

We verify directly that A is linear map. 

HenocpeflCTBCHHaH npoBepxa noKasbiBacT, ^^to A - jiHHeiiHbiii onepa- 
Top. □ 

Example 3.22.2. 

We verify the statement of the theorem directly. 

Mbi MOJKeM ;i,0Ka3aTi> yTBep^Kflenne TeopeMbi Henocpe^CTBeHHOii npo- 

BepKOH. □ 

vertex: Bepmnna 
vertical: BepTHKajitHbifi 
vertices: BepniHHbi 
viscosity: bsskoctb 

3.23. W 

wave: BOJina 

winter solstice: SHMnee cojiHn,ecToaHHe 

without loss of generality: ne napymaa: o6m;HOCTH; ne yMentmaji o5iei;hocth 

3.24. Z 

Zermelo proposition: TCopcMa LfepMejio 
zero divisor: ^ejiHTCjib nyjia: 



FjiaBa 4 



PyCCKO aHrjIHHCKHH CJIOBapb 

4.1. A 

A-3HaHHaH 4)yHKLi;HH: A- valued function 

4.2. C 

**D-BeKTopHoe npocTpancTBo: **Z3-vector space 

4.3. D 

r'**-BeKTopHoe npocTpancTBo: Z?**-vector space 
Z?**-BeKTopHoe npocTpancTBo: D**-vector space 
Z)**-BeKTop-4)yHKLi;HH: D* ^.-vector function 
Z?*,t-jiHHeHHO saBHCiiMBie: D*^. -linearly dependent 
Z?*,t-jiHHeHHO HeaaBiiCHMbie: Z?*^,-linearly independent 
D*-jiHHeiiHO saBHCHMbie: D*-linearly dependent 
£)*-jiHHeiiHO HesaBHCHMBie: _D*-linearly independent 

4.4. R 

*»I?-BeKTopHoe npocTpancTBo: *»Z?-vector space 
**D-jiHHeHHO saBHCHMbie: *,D-linearly dependent 
**D-jiHHeHHO neaaBHCHMbie: **Z?-linearly independent 

4.5. S 

★D-jiHHeiiHO saBHCHMbie: ★Z?-linearly dependent 
★D-jiHHeliHO HesaBHCHMbie: ^D-linearly independent 

4.6. A 

a6ejieBaH rpynna: Abelian group 
a6cojiiOTHaa BejiH^^HHa: absolute value 
aBTonapajijiejiBHas KpHBaa:: auto parallel line 
a;mHTHBHaH rpynna: additive group 
aKCHOMa BbiGopa: axiom of choice 
ajire6paHHecKHH: algebraic 

ajire6paHHecKoe flonojiHCHHe: algebraic complement 
ajire6paHHecKoe pacmnpeHne: algebraic extension 
aMnjiHTyfla: amplitude 

aMHjiHTyfla pacceannH: scattering amplitude 

aHajiHTHiTHa no x (x - nepeMenHaa): analytic in x {x is variable) 
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4. PyCCKO aHrJIHHCKHH CJIOBapb 



IIpHMep 4.6.1. 

HaniH iiccjieflOBaHHH 6yflyT othociitbch k o6jiacTii, b KOTopoii ipf ana- 

JIHTHHHbl no 6 Vl X. 

CM. [Russian. 6], CTp. 7 
The following treatment applies to a domain in which V'f are analytic 
in the 6''s and cc's, 

see [English. 6], p. 1 

□ 

aHHyjiHTop: annihilator 
anoLi,eHTp: apocentre 
apHOCTb: arity 

accoii,HaTHBHOCTb: associativity 
accoi^HaTHBHbiit: associative 

acJxJjHHHO-MeTpH^ecKoe MHoroo6pa3He: metric-afhne manifold 

4.7. B 

6a3a paccjiocHHoro cootbctctbiih: base of fibered correspondence 

6a3HC b BCKTopHOM npocTpaHCTBc: basis for vector space; basis of vector space 

6a3HC BCKTopHoro npocTpancTBa: basis for vector space; basis of vector space 

6a3HC TonojiorHii: base of topology 

6a3HC (J)HjibTpa: filter base 

6e3MaccoBaa: HacTHu,a: massless particle 

6ecKOHeHHO Majiaa BejiHHHna: infinitesimal 

GecKOHCHHO Majibiii: infinitesimal 

6HeKu,Ha: bijection 

6HMo;iyjib: bimodule 

GnHapHbiH: binary 

6pHTBa OKKaMa: Occam's razor 

6yTbijiKa Kjieima: Klein bottle 

4.8. B 

Ba>KHOCTb: relevance 
IIpHMep 4.8.1. 

Pa3jiHT^He MCJKfly rpynnaMH JIopeHii;a h HyaHKape pjin nac cennac ne 

BajKHO. 

Distinction between Lorentz and Poincare groups is of no relevance 
here. □ 

BBCpxy: upstairs 

IIpHMep 4.8.2. 

IIoflpasyMeBaeTCH cyMMa no jHo6oMy HHflCKcy, noHBjiJHomeMycH pa'A- 
jKflbi B OflHOM H TOM JKC cjiaracMOM, OflHH pa3 BBCpxy, flpyroii - BHn3y. 

We sum over any index which appears twice in the same term, once 
upstairs and once downstairs. □ 

BBKTOp CTOji6en;; column vector 
BBKTOp CTpoKa: row vector 



4.9. r 
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BeKTopHoe npocTpancTBo: vector space 
BCKTopHoe paccjioeHHc: vector bundle 
BeKTOp-4)yHKD;HH: vector function 
BeposTHOCTb: probability 
BepTHKajibHbiH: vertical 
BepxHHH HHfleKc: upper index 
Bepniiina: vertex 
BepniHHbi: vertices 
B3aiiMo;i,eiiCTBHe: interaction 

HpHMcp 4.8.3. 

BsHB Ha6jiK)flaeMbiH pa^iiyc ciijibHoro BsaHMOfleiiCTBHH MCJKfly nyK- 
jionaMH, lOKaBa cyMeji ou,eHHTij, hto h/ (Ac) nopaflKa 200 Mace sjieKxpona. 

CM. [Russian. 1], CTp. 39 
The observed range of the strong interactions whitin nuclei led Yukawa 
to estimate that hX/c is of the order of 200 electron masses. 

see [English. 1], p. 30 
□ 

BHeninee npoH3BefleHHe: exterior product 
BHeniHHii flHcJxJjepeHu^Haji: exterior differential 
BHemHHH ajire6pa: external algebra 
BHeniHHH CTencHb: external power 
BHH3y: downstairs 

rtpHMcp 4.8.4. 

HoflpaayMeBaeTCH cyMMa no jiio6oMy HHflCKcy, noHBjiHK)iu,eMycH ABa- 
jKflbi B oflHOM H TOM JKC cjiaracMOM, oflHH pa3 BBcpxy, flpyroii - BHHsy. 

We sum over any index which appears twice in the same term, once 
upstairs and once downstairs. □ 

BOjina: wave 

BOo6Lu,e roBopa: generally speaking; in general 
ripHMcp 4.8.5. 

OflHaKO, BOoSme roBopa, sto OTo6pa}KeHHeM ne hejihctch D* ^.-mmevL- 

HBIM. 

However in general this product is not D* ^-linear map. □ 

Bnojine HHTerpiipyeMbiit: completely integrable 
BbiBCCTH ypaBHCHHe: develop equation 
bbihct: residue 
BbiHHTaeMoe: subtrahend 
BHSKOCTb: viscosity 

4.9. r 

rHnepnjiocKOCTb: hyperplane 
rjiaBHoe G-paccjioeHue: G- principal bundle 
rjiasHoe paccjioenne: principal bundle 
rojiOHOMHbie KOop/iHHaTbi: holonomic coordinates 
roMeoMop4)H3M: homeomorphism 
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4. PyCCKO aHrJIHHCKHH CJIOBapb 



roMeoMopcjDHbiii: homeomorphic 
roMOjiorHH: homology 
roMOMOp4)H3M: homomorphism 
roMOTOnHH: homotopy 
roMOTOnHbiii: homotopic 
rpaHHn,a: boundary 

rpaHHHHBie ycjiOBHH: boundary conditions 
rpynna BpameHHH: rotation group 

4.10. 

^BycTopoHHHii Hfleaji: two-sided ideal 
^eficTBOBaTb: operate 

IIpHMep 4.10.1. 

no^efiCTBOBaB Ha ypaBHenne (1) onepaiopoM V, nojiynnM iiHTerpajib- 
Hoe ypaBHenne. 

Operating on equation (1) with operator V yields an integral equation. 

□ 

fleKapTOBa CTeneub: Cartesian power 
fleKapTOBO npoHSBeflCHHe: Cartesian product 
flejiHTCjib nyjiH: zero divisor 

flHarpaMMa cooTBeTCTBuii: diagram of correspondences 
flHCKpeTHaa Tonojiorns: discrete topology 
flHCKpcTHoe npocTpancTBo: discrete space 
;];HCTpH6yTHBeH cjiCBa: left-distributive 
;];HCTppi6yTHBeH cnpaBa: right-distributive 

^HCTpH6yTHBHOCTb yMHOiKeHiiH OTHOCHTCjiBHO cjiojKeHHH: distributive property 

of multiplication over addition 
^HcJ)paKn,HH: diffraction 

flH4)4)epeHLi;Haji FaTo: the Gateaux differential 
flH4)4)epeHD,Haji Opeme: the Frechet differential 

flH4)4)epeHii,HpoBaTb 4)yHKLi,Hio no x: differentiate the function with respect 
to X 

flH4)4)epeHLi,HpyeMaH 4)yHKn,Ha:: differentiable function 
flH4)4)epeHii,HpyeMOCTb : differentiability 

flH4)4)epeHD;HpyeMbiii no FaTo: differentiable in the Gateaux sense 
flH4)4)epeHii,HpyeMbiH no Openie: differentiable in the Frechet sense 
^HSjieKTpHK: insulator 

flOKasaTCjibCTBO no HHflyKD;HH: proof by induction 
flyajiBHoe npocTpancTBo: dual space 
flyajiBHbiii MOflyjit: dual module 

4.11. E 

eflHHHHHaa: c4)epa: unit sphere 
eflHHHHHbiii sjieMCHT: identity 

ecjiH He oroBopcHO upoTHBHoe: unless otherwise stated 
FLpHMcp 4.11.1. 



4.12. 3 
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OAHOCBHSHbie KOMMyTRTHBHtie rpynHM JIh HaSBIBaiOTCH BeKTOpHbl- 

MH rpynnaMH (JIh); ecjiH cnei^iiajibHO ne oroBopeno npoTHBHoe, Sy^CM b 
;i,ajibHeHineM CHwiaib iix HaflejienHbiMH CTpyKTypoii BeKTopnoro i?-npo- 
CTpancTBa yKaaanHbiM Bbime cnoco6oM. 

CM. [Russian. 5], CTp. 7 
Simply-connected commutative Lie groups are called vector (Lie) groups; 
unless stated otherwise, they are always given the R- vector space structure 
defined above. 

see [English.5], p. 282 
□ 

HpHMcp 4.11.2. 

Bo BceM flajibneiimeM, ecjin E osHanaeT OTflCjiuMoe jiOKajibuo bbi- 
nyKjioe npocTpancTBO, nop, E' nonuMaeTCH conpajKennoe npocTpancTBO, 
H, roBopH o nojiHpe M° (cootb. M'°) MHOJKCCTBa M W3 E (cootb. M' h3 
E'), Mbi BCiOfly, r;i,e ne oroBopeno npoTHBHoe, uMceM b bh^ nojiapy mho- 
jKecTsa M (cootb. M') b E' (cootb. E), onpeflejiaeMyio flBOHCTBenHOCTbio 
MBiKfly E II E' . 

CM. [Russian. 4], CTp. 212 
In this section, E denotes a locally convex space and E' its dual. 
Whenever we talk of the polar M° of a set AI in E (resp. £"). we shall 
always mean, unless otherwise stated, the polar of M relative to the duality 
between E and E'. 

see [English.4[, p. 147 
□ 

ecTecTBCHHoe OToGpajKeHue: natural mapping 
ecTecTBeHHbiH mopcJdhsm: natural morphism 

4.12. 3 

saBHCHMOCTb: dependence 
saflana: problem 

saKOH accoD;HaTnBHOCTH: associative law 
saKOH flncTpH6yTHBHOCTn: distributive law 
saKOH coxpaHeHUH: conservation law 
saMena KOopflunaT: change of coordinates 
saMena nepeMenHoft: change of variable 
saMbiKaHue MHOJKecTBa: closure of the set 
saTMCHHe CojiHn,a: solar eclipse 
3HMHee cojiHn,ecToaHHe: winter solstice 
SHaMenaTejib: denominator 

LtpHMcp 4.12.1. 

IIpHBefleM cjiaracMbie k o6m,eMy SHaMenaTejiio. 

Let us reduce items to a common denominator. □ 



SHai^HMOCTb: relevance 
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4. PyccKO aHFJiHiicKHH cjioBapt> 



4.13. H 

HSjiyHCHiie 4)0T0Ha: emission of photon 
H3MepeHHe: measurement 
H3Mepa:Tb: measure 
HSOjiHTop: insulator 

HMeeT OTHomeHHe k: has relevance to; is related to 
HMeuHoii yKasaTejib: name index 
HMnyjibc: momentum 
HHTep4)epeHD,HH: interference 
HH'i.eKD;HH: injection 

4.14. K 

KanoHHiecKoe OTo6pa>KeHHe: canonical map 
HpiiMcp 4.14.1. 

OToSpajKCHHe / rpynnti G na G / H , nocTpoennoe Bbime, nasbiBaeT- 
CH KanoHHHecKHM OToGpajKeHHCM, a G/H uasbiBaeTCH (JjaKToprpynnott 
rpynnbi G no H. 

CM. [Russian. 2], CTp. 28 
The map / of G onto G/H constructed above is called canonical map, 
and G/H is called the factor group of G by 77. 

see [English.2], p. 14 

□ 

KaTcropHH: category 
KBaanrpynna: quasigroup 

IIpHMep 4.14.2. 

FpynnoHfl, b KOTopoM fljiH jiio6bix sjicmctob a, b o^HoanaHHO paspe- 
mHMbi ypaBHeHHH 

ax = b,ya = b 
HasbiBacTCs KBasHrpynnoii. 

CM. [Russian. 3], CTp. 39 
An algebra Q =< Q, , / > equipped with binary operations of multiplications 
( ) and right division (/) which satisfy the identities 

{x/y)y = x (.Ty)/y = x 
is called a right quasigroupp. 

see [English.3], p. 23 

□ 

KBaTepHHon: quaternion 

Kjiacc SKBHBajieHTHOCTH: equivalence class 

KOBapiiaHTHbiit: covariant 

KOJibLi,o xapaKTepHCTHKH p: ring of characteristic p 
kojiijII,o Li,ejibix hhccji: ring of integers 
KOMMyTaTHBHaH ^HarpaMMa: commutative diagram 
KOMMyTaTHBHOCTb: commutativity 
KOMMyiaTop: commutator 
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KOMMyTHpyeT: commute 
IIpHMep 4.14.3. 

TaK KRK P KOMMyTHpyeT c iJ, co6cTBeHHbie cocTOHHHa: H MoryT 6biTb 
noMeHeHBi coGctbchhijImh aHaneHHaMii P. 

Because P commutes with H , the proper states of H can be labeled 
by proper values of P. 

see [English. 7], p. 106 

□ 

KOMnaKTHO-OTKpBiTaH TonojiOFHs: compact-open topology 
KonrpyaHTHOCTB: congruence 
KOHeHHoe MHOJKecTBo: finite set 
KOHeHHOMepHbifi: finite dimensional 
KOHTpaBapiiaHTHbiii: contravariant 

KOHcJjopMHoe npeoGpasoBaHue: conformal transformation 
KOopflHHaTHaa KapTa: coordinate chart 
KopTCJK: tuple 

Kocoe npoHSBeflenue BeKTopoB: skew product of vectors 
KOCocHMMeTpHHHaH (JjopMa: skew-symmetric form 
KOCocHMMeTpHHHbiH TCHSop: skcw-symmctric tensor 
K034)4)Hu,HeHTbi CBH3HOCTH: conuectiou coefficients 
KpaTHOCTb X B f: multiplicity of a; in / 

rtpHMcp 4.14.4. 

EcjiH KpaTHOCTb a 6ojiijme, hcm 1, to a uasbiBaeTca KpaTHtiM KopucM. 
If the multiplicity of a is greater then 1, a is called a multiple root. □ 

KpaTHbiH Kopeub: multiple root; repeated root 
KpHBOjiHHeiiHbie KOopflHuaTbi: curvilinear coordinates 
KpHCTajijiHirecKaa pemcTKa: crystal lattice 
KpyHCHHe: torsion 

4.15. JI 

jiCBaa TracTb paBCHCTBa: left side of equation 

jieTHce cojiHD;ecTOHHHe: summer solstice 

jiHuefiHaH ynopHflOTreHHOCTb: total ordering 

jiHHeHHO saBHCHMbie: linearly dependent 

jiHueiiHO nesaBHCHMbie: linearly independent 

jiHCT MeGnyca: Moebius band 

jih4)t BCKTOpHoro hojih: lift of vector field 

jih4)t Mop4)H3Ma: lift of niorphism 

jih4)t cooTBeTCTBHH: lift of correspondence 

jiOKajiBHO KOMnaKTHoe npocTpancTBo: locally compact space 

jiyna (KBasnrpynna c eflUHur^eii): loop (quasigroup with unit element) 

IIpHMcp 4.15.1. 

KBaanrpynna, oGjiaflaiomaH eflHHHLi;eii, uasbiBaeTca: jiynoit. 

CM. [Russian. 3], CTp. 39 
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An algebra Q Q, ./, e > equiped with binary operation of multiplication 
( ) and right division (/) and with a constant e e Q is called a right loop 
if < Q, , / > is a right quasigroup such that additional identity e x ~ x 
is satisfied. 

see [English.3], p. 24 

□ 

4.16. M 

MajKopupoBaTb: to be finer than 

IIpHMep 4.16.1. 

OiijibTp 5^ MajKopnpyeT cjaujibTp 05. 

Filter ^ is finer than filter OS. □ 

rtpHMcp 4.16.2. 

TonojioruH Ti MajKopupycT Tonojiornio %2- 

Topology Ti is finer than topology %2- D 

Majiaa rpynna: little group 
Macca: mass 

MaccHBuaa HacTHD;a: massive particle 
MacmTaS: scale 
MaTCMaTHK: mathematician 
MaTCMaTHKa: mathematics 
MaTeMaTHHecKHii: mathematical 
MaTpHn,a 51ko6h: Jacobian matrix 
MHHopHpoBaTb: to be coarser than 

IIpHMep 4.16.3. 

OnjibTp 5^ MHHopnpyeT (JjHjitTp 05. 

Filter ^ is coarser than filter S. □ 

IIpHMep 4.16.4. 

TonojiorHH Ti MHHOpnpyeT Tonojiornio 

Topology Ti is coarser than topology 12- D 

MHOroHjien: polynomial 
MHOJKecTBO SHaHCHHii: range 

MHOJKecTBO MomHOCTH KOHTHHyyM! sct of power of continuum 
MHOJKHTejib: factor 

MOMCHT KOjiHuecTBa flBHJKeHHH: augular momentum 
Mop4)H3M OTO>K^ecTBjieHHH: identification morphism 
Mop4)H3M paccjioeHHii: fibered map 
MomHOCTb MHOJKCCTBa: powcr of set 
MyjiBTunjiHKaTHBHaH rpynna: multiplicative group 

4.17. H 

Ha HepBbiH BsrjiHfl: at first glance; at first sight 

HaH6ojHjmHH o6lli,hh flejiHTCjib p ii q: highest common factor of p and q 
HaKpbiTHe: covering space 
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HpiiMep 4.17.1. 

PaccMOTpiiM HaKpbiTiie i? — > S*^ OKpyjKHOCTii S^, onpeflejieHHoe 4)op- 
Myjioii p{t) = (sin cos i) pjisi jiio6oro t £ R. 

Consider the covering space R oi the circle defined by p{t) — 

{s'mt, cost) for any t £ R. □ 

HaTypajibHoe hhcjio; positive integer 
He napymaH o6lli,hocth: without loss of generaUty 
He yMCHbinaH o6lli,piocth: without loss of generality 
Hea6ejieBaa: rpynna: non-Abelian group 
HeBbipojKfleHHaa 4)opMa: nondegenerate form 
HcrojiOHOMHOCTb: anholonomity 

HerojiOHOMHbie KOopflnnaTbi: anholonomic coordinates 
HCHTpoH: neutron 

HCoGxoflHMO H floCTaTOHHo: necessary and sufficient 
ripHMcp 4.17.2. 

fljiH Toro, HTO 6bi CHCTCMa (1) HMejia peinenHe, Heo6xoflHMO h floCTa- 
TOHHO, HTo6bi cymecTBOBajio TaKoe nojiojKiiTejiBHoe Li;ejioe ^hcjio iV, hto 
ypaBHCHna i^i, Fn cobmccthbi. 

In order that a system of equations (1) admit solution necessary and 
sufficient that there exist a positive integer N such that equations Fi, 
F/v are compatible. □ 

HeoflHopofluas rpynna JlopeHn;a: inhomogeneous Lorentz group 
HeoflHopoflHbifi: inhomogeneous 

HenocpeflCTBeHHaH npoBcpxa flOKasBiBacT: verify directly 
ripHMcp 4.17.3. 

HeHOcpeflCTBCHHaH npoBepxa noKasBiBacT, ^tto A - jiHHeiiHbiii onepa- 

Top. 

We verify directly that A is linear map. □ 
rtpHMcp 4.17.4. 

Mbi MOJKCM flOKasaTB yTBepsKflCHHC TCopeMBi HenocpeflCTBeHHOii npo- 

BCpKOH. 

We verify the statement of the theorem directly. □ 

HenpepBiBCH b okpccthocth: continuous in neighborhood 
HenpepbiBHbiii no x: continuous in x 

HenpHBO/],HMoe npeflCTaBjienne: irreducible representation 
HepaBCHCTBO: inequation 
HeTpHBHajibHbiii: nontrivial 
HHJKHHH HHflCKC: lowcr iudcx 
HopMa: norm 

IlpHMep 4.17.5. 

HopMa Ha Z?*»-BeKTopHOM npocTpancTBC V nafl HCflHCKpeTHbiM Hop- 

MHpOBaHHblM TCJIOM D - 3TO OToGpajKCHHe 

V eV ^ p{v) G R 

TaKoe, HTO 
• p{v) > 
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• p{v) ~ paBHOCHJIbHO W = 

• p{v + w) < piv) + p{w) 

• p{av) ~ \a\p{v) fljiH Bcex a G D n v € V 

Norm on D**-vector space V over non-discrete valued skew field D is 
a mapping 

V ev p{v) e R 

which satisfies the following axioms 

• p{v) > 

• p{v) = if, and only if, w ~ 

• p{v + w) < p{v) + p(w) 

• p{av) = \a\p{v) for all a E D and all t; e V 

□ 

HopMa: absolute value 

IIpHMep 4.17.6. 

HopMa Ha TCjie D - sto OTo6pa}KeHHe 

deD ^\d\eR 

TaKOe, HTO 

• |a| > 

• |a| = paBHOCHjibHO a = 

• \ab\ = \a\ \b\ 

• |a + 6| < \a\ + \b\ 

Absolute value on skew field Z? is a mapping 

d G £> ^ |d| e i? 

which satisfies the following axioms 

• |a| > 

• |a| = if, and only if, a = 

• \ab\ = \a\ \b\ 

• |a + 6| < \a\ + \b\ 

□ 

HopMHpoBaHHoe nojie: valued field 
HopMHpoBaHHoe npocTpancTBo: normed space 
HopMHpoBaHHoe TCjio: valued division ring; valued skew field 

4.18. O 

o6BepTBiBaK)LLi,aH ajire6pa: enveloping algebra 

oGjiacTb snaHeHHii: range 

oGjiacTb onpeflejieuHH: domain 

o6pa3 npu OToGpaacenHH: image under map 

IIpHMep 4.18.1. 

Mbi onpe^ejiHM o6pa3 MHOJKecTBa A npn cootbctctbeh $ corjiacno 
paBencTBy 

A^ = {b: {a,b) G $,a e A} 



4.18. O 
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We define the image of tlie set A under correspondence $ according 
to law 

= {b: {a,b) e 4>,a G A} 

□ 

oGpasyiomaH: generator 
oGpaTHo: conversely 

o6paTHoe npeo6pa30BaHHe: inverse transformation 

oGpaTHbiii o6pa3: reciprocal image 

oGpaTHbiH o6pa3 paccjioennH: poolback bundle 

o6pani;eHHe A^aMapa: Hadamard inverse 

o6ni;aa Teopna OTHOCHTejibHOCTu: general relativity 

oGteKT HcrojiOHOMHOCTH: anholonomity object 

orH6aioiLi;aH ceMeiicTBa hjiockhx kphbbix: envelope of a family of plane curves 
opfiopofljiasi rpynna JIopeHn,a: homogeneous Lorentz group 
OflHopoflHbiii: homogeneous 
o;i,HOCBa:3Hi>iii: simply connected 

o^HOTpaH3HTHBHoe npcflCTaB jiCHne ! single transitive representation 

o;i,HOHjieH: monomial 

OKpecTHOCTb: neighborhood 

onepaTop saMbiKanua:: closure operator 

onepaTop po^Kfleniia:: creation operator 

onepaTop yHHHTOJKeHna:: annihilation operator 

onpeflejiHCT: define 

IIpHMep 4.18.2. 

3to ypaBHCHHe onpeflejiaex o6paTHoe npeo6pa30BaHHe. 

This equation defines the inverse transformation. □ 

ocTaTOK: remainder 
OTHomcHHe: relation 
OToGpajKeHHc: mapping 
OTO>K^ecTBjieHHe: identification 
oueBHflHo: evidently 

npuMcp 4.18.3. 

CymecTBycT, ohcbhaho, tojibko o^ho pememie / = 0. 

CM. [Russian. 6], CTp. 14 

The only solution is evidently / = 0. 

see [English. 6], p. 7 

□ 

OHeBHflHO, HTo: it is evident that 
IIpHMep 4.18.4. 

Ha ocHOBauHH (2.2) ohcbhaho, hto jiio6oe pememie ypaBHcmia: (2.7) 

yflOBJICTBOpHCT (2.9). 

From (2.2) it is evident that any solution of (2.7) satisfies (2.9). □ 
OHeBHflHOCTb: evidence 
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4.19. n 

napajijiejienHne/i,: parallelepiped 
napajijiejii.Hi.iii nepenoc: parallel transport 
napnoe npeflCTaBjienne: twin representation 
nepHii,eHTp: pericentre 
no KpaHHeii Mepe: at least 

IIpHMep 4.19.1. 

Ho KpaiiHeit Mepe, b OKpecTHOCTH eflnnnHHoro sjieMenTa. 

At least in the neighborhood of the identity. □ 

noBeflenne: behavior 

norjiomenne (JjOTOna: absorption of photon 
noflo6Hi.iM o6pa30M: in a similar way 

IIpHMep 4.19.2. 

nofloSnbiM o6pa30M mbi mojkbm onpe^ejiHTi. KOopflnnaTHyio cncTeMy 

OTCHCTa. 

In a similar way. we can introduce a coordinate reference frame. □ 

noflCTanoBKa a bmccto x: evaluating by equating x to the a 
noflHHHeHHBiH: subordinate 

rtpHMcp 4.19.3. 

^jia jHo6oro OTKpBiToro noKptiTua Ua MHOrooSpaana X cymecTByeT 
pasjiojKeHHe eflHHHii,i.i {^Pb}, noflHHneHHoe noKptiTHio. 

For each open cover Ua of X there is a partition of unity {ipb} subordinate 
to the cover. □ 

noflijCM BCKTOpHoro nojiH: lift of vector field 
noflijCM Mop4)H3Ma: lift of niorphism 
nofltCM cootbctctbeh: lift of correspondence 
noKOMnoHCHTHO: componentwise 
noKpbiTHe: cover 

nojie KOMnjiCKCHbix nnceji: complex field 

nojiHafl/];HTHBHoe OTo6pajKeHHe: polyadditive map 

nojiHBeKTOp: poly vector 

nojiHjiHHeiiHaa 4)opMa: polylinear form 

nojiHHOM: polynomial 

nojiHaa cncTCMa: complete system 

nojinaH CTpyKTypa: complete lattice 

nojiHoe nojie: complete field 

nojiHoe npocTpancTBo: complete space 

nojiHoe Tejio: complete division ring 

nojiHbiii flH4)4)epeHLi,Haji: total differential 

nojiojKHTejibHO onpeflejiennaa 4)opMa: positive definite form 

nojiojiorna: polology 

nojiyrpynna: semigroup 

nojiynpoBOflHHK: semiconductor 

nojiyiHTb flH4)4)epeHii,HpoBaHHeM: obtain by differentiating 
nopojKfleHHbiii: generated 
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IIpHMep 4.19.4. 

Ajire6pa A, nopojKfleHHaa: MHOJKecTBOM 5, HBjiaeTCH A'-ajire6poH. 
Algebra A generated by the set is a X-algebra □ 

nocjieflOBaTejibHOCTb Koimi: Cauchy sequence 

npaeaH nacTb paBencTBa: right side of equation 

npaBHjio flH4)<J)epeHu;HpoBaHHa cjiojkhoh 4)yHKD;Hii: chain rule 

npaBHjio JloHHTajiH: L'Hospital's rule 

npaBHjio cyMMHpoBaHiM: summation convention 

npeflcji: limit 

npe^eji nocjieflOBaTCjibHOCTH: limit of sequence 

npe^eji cooTBeTCTBHH no 4)HjiBTpy: limit of correspondence with respect to 

the filter 
npeflejiBHaH TOHxa: limit point 
npeflCjiBHoe mhojkcctbo: limit set 
npeflejibHBiH nepexo^: passage to the limit 
npeflCTaBjienne BsanMOfleiicTBHa: interaction picture 
npeflCTaBjiHTt: represent 
npeflynopaflOHCHHOCTb : preordering 
npeo6pa30BaHHe Jlopenn^a: Lorentz transformation 
npen,eccHH: precession 
npii6jiH>KeHHe: approximation 

npHBeflCHHe no/i,o6HBix: reduction of similar terms 

npHBeflCHHoe flCKapTOBO npoHSBeflenne paccjioenHii: reduced Cartesian product 
of bundles 

npHBeflCHHoe paccjioennoe cootbctctbhc: reduced fibered correspondence 
npHjiHBHoe ycKopenne: tidal acceleration 
npHHLi;Hn Maxa: the Mach principle 
npHCoeflHHeHHaa: rpynna: adjoint group 
npHCoeflHHHTb: adjoin 

IIpHMep 4.19.5. 

Mbi npncoeflHHHM k (2.7) Bce ypaBHCHna, nojiy^eHHijie npnpaBHHBa- 
HHCM Tex KOMMyiaTopoB, KOTopbie He BbipaacaiOTCH b 4)opMe (2.10). 

CM. [Russian. 6], CTp. 13, 14 
We adjoin to (2.7) all the equations obtained by equating to those 
commutators which are not expressible in the form (2,10). 

see [English. 6], p. 7 

□ 

npHHHHHoe BCKTopHoe nojie: causal vector field 
npHHHHHoe CKajiHpnoe nojie: causal scalar field 
npo;];oji3Kas TaKHM o6pa30M: proceeding in this way 
npoflOJiJKeHHC cooTBCTCTBHa: extension of correspondence 
npoflOJiJKHB 3TOT npou,ecc: proceeding in this way 
npocKTHBHaa: njiocKOCTb: projective plane 

npoHSBOfluaa BToporo hjih 6ojiee bbicokofo nopH^Ka no : derivative of second 

or greater order with respect 
npoHSBOflnaa: FaTo: the Gateaux derivative 
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npoHSBOflHaa: Opeme: the Frechet derivative 

npoo6pa3 paccjioeHiiH: poolback bundle 

npocToe KOjibn,o: simple ring 

npocTOH Hfleaji: prime ideal 

npocTOH KopeHB: simple root 

npocToii nojiHBeKTop: simple poly vector 

npocTpancTBO acJjcjjHHHOH CBasHOCTH: manifolds with affine connections 
npocTpancTBO coGbithh: event space 

npoTHBOnojiojKHaa npeflynopHflOHCHHOCTb: opposite preordering 
npoTHBopenne: contradiction 

HpiiMep 4.19.6. 

IIojiyHeHHoe npoTHBopenne flOKasbiBacT leopcMy. 

The contradiction completes the proof of the theorem. □ 

npoii,ecc opToroHajiii3an,HH FpaMa-UlMUflTa: Gram-Schmidt orthogonalization 
procedure 

nceB^03BKjiH/i,OBO npocTpancTBo: pseudo-Euclidean space 
n4)a(|)4)0Ba npoHSBOflnaa: pfaffian derivative 

4.20. P 

paBHOMepnaa nenpepbiBHOCTb: uniform continuity 

paBHOMCpHO nenpepbiBHaH (J)yHKi];HH: uniformly continuous function 

paBHOMepnoe npocTpancTBo: uniform space 

paflHai],HOHHbiH noHc: radiation belt 

pasGneHHe e/i,HHHu,bi: partition of unity 

pasjioJKeHHe eflHHHi^bi: partition of unity 

pasjiojKeHHe na MHOJKiiTejiH: factorization 

pasjiOMcenne OTo6pa}KeHHa: decomposition of map 

pasjioJKHTb Ha MHOJKHTejin: factor 

EpHMep 4.20.1. 

HtoSbi pasjiojKHTb MHoroHjien na mho^khtcjih, Heo6xo;];HMO HaiiTH 
;i,Ba HjiH 6ojiee MHoroHjienoB, npoHSBeflenne KOTopbix ecTb flanHbifi mho- 
roHjiCH. 

To factor a polynomial means to find two or more polynomials whose 
product is the given polynomial. □ 

pasHOCTb: difference 

paspemHTb OTHOCHTejibHO c: solve for the c 
IIpHMep 4.20.2. 

ypaBHCHHe MOJKHO paSpCmHTb OTHOCHTejibHO c. 

Equation may be solved for the c. □ 

pacnpocTpaHCHHe: propagation 
pacceaHHe: scattering 

pacceHHHe na KpncTajijie: scattering from crystal 
paccjiocHHas ajire6pa: algebra bundle 
paccjiocHHas rpynna; group bundle 
paccjiocHHoe npoHSBeflCHHe: fibered product 



4.21. C 
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paccjioeHHoe cooTBeTCTBue: fibered correspondence 
paccMaTpHBaTB: consider 

IIpHMep 4.20.3. 

PaCCMOTpHM COOTBeTCTBHe $ H3 MHOJKeCTBa A B MHO>KeCTBO B. 

Let us consider correspondence from set A to set B. □ 

pacninpcHHe hojih: extension field 
pacniHpeHHbifi: enlianced 
pcTpaKT: retract 
peTpaKLi,HH: retraction 
pecJjjieKcnBHbiii: reflexive 

peincHHe flH4)4)epeHLi;HajiijHoro ypaBHCHHa:: solution of differential equation 
peincTO 3paT0C(J)eHa: sieve of Eratosthenes 
pHfl (6ecK0HeHHaH cyMMa): series 
Pup, Teftjiopa: Taylor series 

4.21. C 

c TOHHOCTBK) flfl o6o3HaHeHHH: Up to uotatlon 
ripHMcp 4.21.1. 

51 Mory c tohhoctbio ;i,o oSoaHa^eHnil hobtophtb flOKasaTCjibCTBO Teo- 

pCMbl 2.1. 

I can repeat, up to notation, proof of theorem 2.1. □ 

caMaa cnjibHaa Tonojioriia: finest topology 
caMaa cjiaSaa Tonojiorna: coarsest topology 
CBcpxTOHKoe pacn],enjieHHe: hyperfine splitting 
CBo6o^Hoe npeflCTaBjieHHc: free representation 
CBHSHaa: rpynna: connected group 
ceMettcTBO <|)yHKn,HH: set of functions 
cencHHe: section 
CHjia: force 

npHMcp 4.21.2. 

B 1935 ro^y Xh^ckh lOKaBa npefljiojKiiji coBepmenno HOByro KBan- 
TOByio Tcopiiio nojiH fljiH onncaHHa aflcpHbix ciiji. 

CM. [Russian. 1], CTp. 39 

In 1935, Hideki Yukawa proposed a quite different field theory of the 
nuclear force. 

see [English. 1], p. 29, 30 

□ 

CHjia TpeuHH: friction 
CHMMeTpHHHbiH: Symmetric 
CHMMBTpHH: Symmetry 
CHMnjiCKc: simplex 
CHCTCMa saMbiKaHHii: closure system 
CHCTCMa OTCHBTa: reference frame 

CHCTCMa ypaBHeuHH b nojintix flH4)4)epeHLi;Hajiax: system of total differential 
equations 
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CKOjib yroflHO Majibiii: as small as we please 
cjioii: fiber 

CMeinaHHaa CHCTeMa: mixed system 
co6cTBeHHoe SHa^eHHe: proper value 
co6cTBeHHoe cocToaHiie: proper state 

corjiacHO TeopeMe 2.1: according to theorem 2.1; By Theorem 2,1 

HpiiMep 4.21.3. 

CorjiacHO TeopcMC 2.1 TpeyrojibHHKii ABC h DBC paBHbi. 
According to theorem 2.1, triangles ABC and DBC equal. □ 

IIpHMep 4.21 A. 

CorjiacHO TCopcMC 2.1, a = b. 

By Theorem 2.1, a = &. □ 

corjiacoBaHHOCTb: congruence 
corjiamenne: convention 

HpHMep 4.21.5. 

Mbi nojibsycMCH corjiaineHneM, hto b saflanHOM bcktophom npocTpan- 

CTBC MM npeflCTaBJIHCM JIIo6oe CeMCiiCTBO BCKTOpOB B BHfle CTpOKII. 

We use the convention that we present any set of vectors of the vector 
space as a row. □ 

coMHOJKHTejib: factor 

cooTBBTCTBHe T13 A B B] correspoudencc from A to B 
conpoTHBjieHHe: resistance 

conpHJKeHHbiH KBaTcpHHOn: conjugate quaternion 
cnen^najiBHaH leopua OTHOcnTejibHOCTn: special relativity 
cnHpajibHOCTb: helicity 

cpaBHHMbie TonojiorHH: comparable topology 
CTan,HOHapHoe coctohkhc: stationary state 
CTeneHfc OTo6pa}KeHHH: degree of map 
CTpyKTypa (ajireGpaHHecKaa CHCTCMa): lattice 

CTpyKTypHbie KOHCTanTbi: structural constants; structure constants 
cyjKeuHe cooTBCTCTBua: $ ua mhoskcctbo C: restriction of correspondence $ 

to set C 
cym;ecTBeHHOCTij: relevance 

cym,ecTBeHHbie napaMCTpbi ccMeficTBa 4)yHKu,HH: essential parameters in a 

set of functions 
cym,ecTByeT: there exist 

HpuMep 4.21.6. 

CymecTByeT TaKoe nojiojKHTejiBHoe Li;ejioe ^riicjio N, hto ypaBHennH 
Fi, Fi\r coBMecTHbi. 

There exists a positive integer N such that equations Fi, Fjv are 
compatible. □ 

cxoflHTbCH: converge 

HpHMep 4.21.7. 

OhJIBTP ^ CXOflHTCH K X. 

Filter ^ converges to x. □ 



4.23. y 
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CHCTHoe MHOJKecTBo: countable set; countable set 
chcthhk: counter 
ciop'i>eKn;Ha;: surjection 

4.22. T 

Ta6jiHD,a yMHOJKeHHH: multiplication table 

Tejio (kojibu^o c flfijieBMem): division ring; skew field 

Tensop BajieuTHOCTH 2: tensor of order 2 

TeH3op HanpajKCHHOCTH nojiH: field-strength tensor 

Tenaopnoe npoH3BefleHHe: tensor product 

TeopcMa o kohchhijIx npHpamennjix: mean value theorem 

TCopcMa L[epMejio: Zermelo proposition 

Teopna pacceanHa: scattering theory 

Tor;i,a h tojibko Tor^a, Kor^a: iff 

IIpHMep 4.22.1. 

a = Tor^a h tojibko Tor^a, Kor^a a;^ = fljia jiio6bix j. 

a = iff a] =0 for any i, j. □ 

TOJKflecTBeHHbie ^^acTimbi: identical particles 
TonojiorH^^ecKoe npocTpancTBo: topological space 
Tonojiorna: topology 
Top: torus 

TOTajibHoe npocTpancTBO paccjioenuH: total space 
tohchhijIh: point 
TOHKa: point 

TOHKa npHKOCHOBeHHH: cluster point 

TpaeKTopna: trajectory 

TpaHSHTHBHbiii: transitive 

Tpenne: friction 

TpeyrojibHHK: triangle 

TpHBHajiH3an,Ha: na/i, U : chart over U 

TpHBHajibHbiii: trivial 

TpuroHOMeTpHHecKHH : trigonometrical 

TpHroHOMCTpHH: trigonometry 

TyHryccKHit MCTeopHT: Tunguska Cosmic Body 

4.23. y 

yroji: angle 

y^ejibHoe conpoTiiBjienne: resistivity 
yMHOJKeHHc: multiplication 
yMHOJKHTb ua 2: multiply by 2 
yMHOJKHTb ua b: multiply by b 
ynopHflOHCHHoe MHOJKecTBo: ordered set 
ynopHflOHCHHOCTb: ordering 

ypaBHCHHe b nacTHbix npoiiSBOflHbix: partial differential equation 
ypaBHCHHe y^OBjieTBopaeTCH TOJKflecTBenHo: equation is satisfied identically 
ycjiOBHs HHTerpnpyeMOCTH; conditions of integrability 
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4. PyccKO aHrjiHHCKHH cjioBapt> 



4.24. O 

4)aKTop MHO>KecTBo: quotient set 
4)aKTop Mo;i,yjii>: difference module 
(jDRKTOp paccjioeHHe: quotient bundle 
cjjaKTOprpynna: factor group; quotient group 
4)aKTOpKOjibu,o: quotient ring 
(JjaKTOpTonojiorHH: quotient topology 
4)H3hk: physicist 
4)H3HKa: physics 
4)H3ii^iecKiiH: physical 
cJjHjibTp: filter 

4)yHflaMeHTajiBHaa nocjieflOBaTejibHOCTB: fundamental sequence 
4)yHKT0p: functor 

4)yHKu,HH CKjieHBaHHH: gluing functions 
4)yHKu,HOHaji: functional 
4)yHKU,Ha: f ot x: function f of x 
(i)yHKu,HH nepexo^a: transition function 

4.25. X 

xaoc: chaos 

4.26. u; 

D,HKji: cycle 

ii,HKjiHHecKaH rpynna: cyclic group 

4.27. H 

uacTHHuaa: ynopHflOHennocTb: partial ordering 
ueTHOCTb: parity 
HHCjiHTejib: numerator 

HHCJiOBaa 4)yHKLi,Hfl;: real function; real valued function 

4.28. 3 

3BKjiH/i,0Ba MCTpHKa: Euclidean metric 
SBKjiHflOBO npocTpancTBo: Euclidean space 
SKBiiBajiCHTHOCTb: equivalence relation 
SKCTpeMajiBHaa KpnBaa: extreme line 
SKCTpeMajibHbiH: extremal; extreme 
3KCLi;eHTpHCHTeT: eccentricity 
sjieMeHTapnaH HacTHu,a: elementary particle 
8HflOMOp4)H3M: endomorphism 
SHeprHH: energy 

BpjianreHCKaH nporpaMMa: Erlanger Program 
apMHTOBa cjaopMa: hermitian form 
acJjcjjeKT ^onjiepa: Doppler shift 



4.29. H 
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4.29. 51 

HBjieHHe: phenomenon 
HBjieHHH: phenomena 
siflpo (aTOMa): nucleus 
Hflpo (oToSpajKeHiiJi) : kernel 
HKoSnan: Jacobian 



FjiaBR 5 



Name index 



Victor Amazaspovich Ambartsumian 

Bhktop AMasacnoBiiM AM6apLi,yM5iH 
Archimedes ApxHMefl 
Emil Artin 3mhjii> Apthh 
Cesare Arzela Hesape ApLi,ejia 
Pierre Victor Auger Htep Bhktop Ome 
Amedeo Avogadro Aiviefleo Aeoraflpo 

Walter Baade BajibTcp Baa^e 
John C. Baez /^jkoh C. Baes 
John Bardeen /[jkoh BapflHH 
Tatyana Baturina TaTtana BaTypHHa 
Peter Gabriel Bergmann H. F. BeprMan 
Jacob Bernoulli 51kob BepnyjijiH 
George BirkhofT ^»copfl?K BupRxotJ) 
Nikolai Bogoliubov HnKOjiaft BorojiK36oB 
Niels Bohr Hhjibc Bop 
Ludwig Boltzmann JJiOflSHr Bojii>Li,MaH 
Bernhard Bolzano Bepnapfl Bojii>Li,aHO 
Felix Borel OejiHKC Bopejit 
Max Born MaKC Bopu 

Satyendra Nath Bose LtlaTBenflpaHaT Bose 
Nicolas Bourbaki HnKOJia Byp5aKH 

Eugenio Calabi KajiaSn 

Georg Cantor Feopr KauTop 

Sadi Carnot Ca^n Kapno 

Lewis Carroll JIbiohc Ksppoji 

Elie Joseph Cartan 3jih >Ko3e4) KapTan 

Henri Paul Cartan Aupu Hojit KapTan 

Hendrik Casimir XeuflpHK KasHMnp 

Guido Castelnuovo Fbh^o KacTejiBuyoBO 

Augustin Louis Cauchy ABrycTHH Komn 

N. A. Chernikov H. A. HepHHKOB 

Elwin Bruno ChritofFel Sjibbhh Bpyno 

KpHCTo4)45eJiB 
William Clifford YnjiBaM Kjin4)(J)opfl 
Paul Moritz Cohn Fl. Koh 
Alain Connes Ajien Kohh 
John Horton Conway /^jkoh XopTOH 

KOHBCH 

Leon Niels Cooper JleoH Hhji Kynep 
Gabriel Cramer Fa6pHejiB Kpamep 



Luigi Cremona JlyHfljKH KpcMona 

Jean Le Rond d'Alembert >KaH JlepoH 

/I'AjiaM6ep 
Leonardo da Vinci Jleonapflo fla Bhhhh 
Louis de Broglie Jlyn fle BpoftjiB 
Rene Descartes Pene /JcKapT 
Bryce S. DeWitt Bpaftc C. /Jcbhtt 
Paul Dirac HayjiB /],HpaK 
Christian Doppler XpHCTHan flonnjiep 
Frank Watson Dyson OpanK Yotcoh 

^aficoH 

Arthur Stanley Eddington ApTyp Ctshjih 

3Aa,HHrTOH 
Paul Ehrenfest FlayjiB 9peH4>ecT 
Samuel Eilenberg CainyHJi SftjienSepr 
Albert Einstein AjiB6epT 3iiHmTeHH 
Luther Pfahler Eisenhart JI. Fl. SitsenxapT 
Federigo Enriques Oe^neparo SnpHKCC 
Euclid SBKjiHfl 

Leonhard Euler Jleonapfl Sfljiep 

Carl Faith Kapji Oeitc 
Enrico Fermi 3hphko OepMH 
Richard Feynman PnHapfl OeiiHMaH 
Grigorii Mikhailovich Fikhtengolts 

FpHPOpHH MnxailJIOBHM OHXTeHPOJlBU, 

Sergei Pavlovich Finikov Ceprefl FlaBjiOBHH 

Ohhhkob 
Sergei Vasil'evich Fomin Ceprefl 

BaCHJlBCBHM OOMHH 

Joseph Fourier /I,>K03e4) OypBe 
Maurice Rene Frechet Mopnc Pene Opeme 
George Francis /^>Kopfl>K OpancHC 
Alexander Friedmann AjieKcanflp Opn^MaH 

Rene Eugene Gateaux Pene 3»ceH FaTO 
Galileo Galilei FajiHjieo FajiHjieit 
Galois Fanya 

Walter Gordon BajiBTcp Fopflon 
Samuel Abraham Goudsmit Csmiosji 

A6paxaM Fay^CMHT 
Marcel Grossman MapcejiB Fpoccinan 
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A Grothendieck A FpoTeHflUK 

Jacques Hadamard >KaK AflaMap 
William Rowan Hamilton BnjibaM PoysH 

FaMHilBTOH 

Felix Hausdorff <I>ejiHKC XaycflopcJ) 
S. W. Hawking C. B. XoKHHr 
Priedrich W. Hehl <l>pHflpHx Xejib 
Werner Heisenberg Bepnep FeH3eH5epr 
Antony Hewish 3htohh Xtionm 
David Hilbert ^asHfl FHjii>5epT 
Edwin Hubble 3flBHH Xa56ji 
Adolf Hurwitz AflOjib4) FypBHu, 

Leopold Infeld Jleonojitfl HncJ^ejibfl 
Dmitri Iwanenko /^mhtphii /^MHTpneEHH 
MBaneHKO 

Carl Jacobi Kapji 51ko5h 

Nathan Jacobson HaTan fl»ceKo5coH 

Pascual Jordan FlacKyanb Hopflan 

Heike Kamerlingh Onnes XeftKe 

KaMepjiHHr-OHHec 
Pyotr Kapitsa FleTp KanHLi,a 
Max Karoubi MaKC Kapy6H 
Johann Kepler HoranH Kenjiep 
Felix Klein <I>ejiHKC Kjieitn 
Oskar Klein OcKap Kjieftn 
Shoshichi Kobayashi C. Ko6aHCH 
Andrei Nikolaevich Kolmogorov Anflpeii 

HnKOjiaeEHM KojiMoropoB 
Robert Kraichnan Po5epT KpaftHHan 
Leopold Kronecker JJeonojibfl KponeKep 
Martin Kruskal MapTHH KpycKaji 
Kazimierz Kuratowski Kasnnrap 

KypaTOBCKHH 

Guillaume Frangois de L'Hopital Fhhmoh 

Opancya fle JJonnTajiB 
Joseph Louis Lagrange >Ko3e4) JIyn 

JIarpaHjK 
Lev Landau JleB Jlauflay 
Serge Lang CepjK Jlenr 

Pierre-Simon Laplace nbep-CniviOH JIanjiac 
Henri Lebesgue Anpn JIe6er 
Leon Max Lederman JleoH MaKC JleflepMan 
Adrien-Marie Legendre AflpneH Mapa 

JlejKaHflp 
Gottfried Wilhelm Leibniz FoTcJjpHfl 

BujiBrejiBM JleriGHHu, 
Andre Lichnerowicz Anflps JlnxHepoBHH 
Andrei Linde Anflpeii JlnHfle 
Nikolai Ivanovich Lobachevsky HnKOjiaii 

MBanoBHM JIo6aMeBCKHH 
Hendrik Antoon Lorentz XenflpnK Ahtoh 

Jlopenu, 

Edward Norton Lorenz S^Bap^ HopTOH 
JlopeHu, 



Lise Meitner Jlnaa MeiiTHep 
Robert Millikan Po6epT MnjinKen 
Hermann Minkowski FepiviaH Mhrkobckhii 
Charles W. Misner Hapji3 Mnsnep 
Holger MuUer Xojirep Miojijiep 

Newton Hbiotoh 

John von Neyman /I,»coh (J)Oh HeitMan 
Katsumi Nomizu K. HoMH^sy 

Yuri Obukhov RDpnii 06yxoB 

William of Ockham yujibHivi OKKaia 

Peter Giver IJnTep OjiBep 

Robert Oppenheimer Po5epT OnenreHMep 

Blaise Paskal Bjies FlacKanb 
Wolfgang Pauli Bojibcj^raHr IJayjin 
Giuseppe Peano /I,>Ky3enne FleaHO 
James Peebles J^xetiMC nH6jic 
Max Planck MaKC HjianK 
Jules Henri Poincare >KK3jib Anpn 

HyaHKape 
Simeon-Denis Poisson CmvieoH-^eHH 

HyaccoH 
George Polya fljKopfljK Hofta 
Isaac Pomeranchuk HcaaK ilKOBjicBH^ 

HoMepaH^yK 
Jean-Frangois Pommaret >KaH-<I'paHcya 

HoMMape 
Lev Semenovich Pontri?a?gin JIcb 

CeMCHOBKM UoHTpHrHH 

Isidor Isaac Rabi HcHflop AitseK Pa6H 
Martin Rees MapTHH Phc 
William Reynolds BnjibHM PeiiHOjibflC 
Gregorio Ricci Fperopno Ph^hh 
Bernhard Riemann Bepnxapfl PniuaH 
Michel RoUe Mnmejib Pojijib 
Carlo Rovelli Kapjio PoBejijin 
Hanno Rund Xanno Pyufl 
Bertrand Russell BepTpan Pacceji 
Ernest Rutherford SpnecT Pesepcjiopfl 

Edwin Ernest Salpeter S^bmh SpnecT 

CajibneTep 
Schmidt HImh^t 

Erwin Schrodinger 3pBpm HIpeflHHrep 
John Schrieffer /I,»coh IIIpn4)43ep 
Jacob Schwartz /I,>k. UlBapi; 
Karl Schwarzschild Kapji IHBapri;mHjibfl 
Julian Schwinger fljKyjrayc UlBHurep 
Corrado Segre Koppaflo Cerpe 
Waclaw Sierpinski Bai;jiaB CepnHHCKHH 
Lee Smolin JIh Cmojihh 
Arnold Sommerfeld Apnojibfl 

3oMMep4)ejibfl 
Norman Steenrod HopMaH Cthhpo/; 
Paul Steinhardt Hojib HlTeiiHxapflT 
Shlomo Sternberg Cojiomoh CTepH5epr 
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Leonard Susskind Jleonapfl CaccKHHfl 
Leo Szilard Jleo Ci;Hjiapfl 

Alfred Tarski AjiBtJipefl TapcKnit 

George Paget Thomson /I,»copfl»c IlafljKeT 

TOMCOH 

Kip S. Thorne Knn Topn 
Richard Tolman PHnapfl TojiMen 

George Eugene Uhlenbeck /[jKopfljK 
Ky^^nH yjieH5eK 

James Van Allen /I,>KeitMC Ban Ajijiee 
Alex Vilenkin AjieKC EnjieHKHH 
Valerii Vinokur Banepnii BnHOKyp 
Max von Laue MaKC 4>oh JIays 

Steven Weinberg CTHBen BaHH5epr 
Hermann Weyl FepiMaH Beftjib 
John Archibald Wheeler /^jkoh ApHH5ajifl 
ynjiep 

Eugene Wigner KDajkhh BnrHep 
Frank Wilczek <l>paHK BHjiHeK 
Robert Wilson Po5epT Bhjii>coh 

Shing-Tung Yau LUHH-TaH Ry 
Hideki Yukawa Xhabkh KDKaBa 

Oscar Zariski OcKap SapHCCKnit 
Yakov Borisovich Zel'dovich 51kob 

BopHCOBHM SejIB^OBHM 

Ernst Friedrich Ferdinand Zermelo SpncT 
<l>pH/],pHx OepflHHaH/], U^epmejio 



FjiaBa 6 



HMeHHoft yKaaaTejib 



AMefleo Aeoraflpo Amedeo Avogadro 

>KaK AflaMap Jacques Hadamard 

Bhktop AMaaacnoBHH AM6apiiyMHH Victor 

Amazaspovich Ambartsumian 
3Mnjib ApTHH Emil Artin 
ApxHMCfl Archimedes 
Hesape ApLi,ejia Cesare Arzela 

BajibTcp Baaflc Walter Baade 

/I,jKOH C. Baes John C. Baez 

/I,>KOH BapflHH John Bardeen 

TaTMHa BaxypHHa Tatyana Baturina 

n. r. BeprMan Peter Gabriel Bergmann 

5Ikob BepnyjijiH Jacob Bernoulli 

/I,}Kopfl}K BHpKxotJ^ George Birkhoff 

HnKOjiaft Borojiio5oB Nikolai Bogoliubov 

IIIaTBeHflpaHaT Bose Satyendra Nath Bose 

Bepuapfl BojiBii,aHO Bernhard Bolzano 

JliOflBHr BojiBi^Man Ludwig Boltzmann 

Hhjibc Bop Niels Bohr 

OejiHKC BopejiB Felix Borel 

MaKC BopH Max Born 

HnKOjia Byp5aKH Nicolas Bourbaki 

Cthbch BaiiH6epr Steven Weinberg 
/I,>KeitMC Ban Ajijich James Van Allen 
FepMaH BeftjiB Hermann Weyl 
KDfljKHH Biirnep Eugene Wigner 
AjieKC Bhjibhkhh Alex Vilenkin 
OpaHK BnjiHeK Frank Wilczek 
Po6epT Bhjibcoh Robert Wilson 
Bajiepnii BpmoKyp Valerii Vinokur 

FajiHjieo FanHjieft Galileo Galilei 
Fajiya Galois 

Bhjibhm PoysH FaMHjiBTOH William Rowan 
Hamilton 

Pene SjKen FaTO Rene Eugene Gateaux 
C3MI03JI A6paxaM Fay^CMHT Samuel 

Abraham Goudsmit 
Bepnep FeH3eH5epr Werner Heisenberg 
/laBHfl FHjiB5epT David Hilbert 
BajiBTep FopflOH Walter Gordon 
MapcejiB FpoccMan Marcel Grossman 
A FpoTeHflHK A Grothendieck 



AflOjiB43 FypBHu, Adolf Hurwitz 

>KaH JlepoH /I'AjiaM5ep Jean Le Rond 

d'Alembert 
Jleonap^^o fla Bhhhh Leonardo da Vinci 
<l)paHK YoTCOH /laitcoH Frank Watson 

Dyson 

Jlyn fle BpoftjiB Louis de Broglie 
Bpaitc C. /IcBHTT Bryce S. DeWitt 
Pene /JeKapx Rene Descartes 
HaTan /l5KeKo5coH Nathan Jacobson 
UayjiB flnpaK Paul Dirac 
XpHCTHan /^onnjiep Christian Doppler 

OcKap SapnccKnit Oscar Zariski 
5Ikob BopHCOBHM ScjiBflOBPi'^ Yakov 

Borisovich Zel'dovich 
ApnojiBfl SoMMepcjjejiBfl Arnold 

Sommerfeld 

/I^MHTpHH /^MHTpneBHM HBaHCHKO Dmitri 

Iwanenko 
JleonojiBfl HntJ^ejiB/], Leopold Infeld 
HacKyajiB Hopflan Pascual Jordan 

XeHflpHK KasHMHp Hendrik Casimir 

Kajia6H Eugenio Calabi 

XeiiKe KaMepjiHur-GHHec Heike 

Kamerlingh Onnes 
Feopr KauTop Georg Gantor 
FleTp KanHi;a Pyotr Kapitsa 
GaflH KapHO Sadi Garnot 
Anpn UojiB KapxaH Henri Paul Gartan 
3jih >Ko3e4) KapTan Elie Joseph Gartan 
MaKC Kapy6H Max Karoubi 
FBHflo KacTejiBHyoBO Guido Castelnuovo 
HoraHH Kenjiep Johann Kepler 
OcKap Kjichh Oskar Klein 
(pejiHKC KjieiiH Felix Klein 
ynjiBHM KjihcJmJ^opa William Glifford 
G. Ko6aHCH Shoshichi Kobayashi 
Anflpeii HnKOjiaeBHH KojiMoropoB Andrei 

Nikolaevich Kolmogorov 
n. KoH Paul Moritz Gohn 
fljKOH XopTOH KoHBeft Johu Horton 

Conway 
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Mmchhoh yKasaTGjiB 



AjieH KoHH Alain Connes 
AfirycTHH KoniH Augustin Louis Cauchy 
Po6epT KpaiiHHaH Robert Kraichnan 
ra6pHejib KpaMep Gabriel Cramer 
JlyHfljKH KpeMona Luigi Cremona 
SjibBHH Bpyno KpHCTo4)4>eJii> Elwin Bruno 
Chritoffel 

Jleonojibfl KpoueKep Leopold Kronecker 
MapTHH KpycKan Martin Kruskal 
JleoH Hhji Kynep Leon Niels Cooper 
Ka3HMHp KypaTOBCKuit Kazimierz 

Kuratowski 
JlbKJHC Ksppoji Lewis Carroll 

rHHMOH OpaHcya fle JIonuTajib Guillaume 

Frangois de L'Hopital 
>Ko3e4) JlyH JlarpaujK Joseph Louis 

Lagrange 
JleB JIaHflay Lev Landau 
nbep-CmviOH JIanjiac Pierre-Simon Laplace 
Anpn JIe5er Henri Lebesgue 
JleoH MaKC Jle^epMaH Leon Max Lederman 
Aflpnen Mapn JlejKanflp Adrien-Marie 

Legendre 

FoTcJipHfl HnjibrejibM JIeH6HHLi, Gottfried 

Wilhelm Leibniz 
CepjK Jlenr Serge Lang 
Anflpeii Jlnnfle Andrei Linde 
Auflps JlnxHepoBHi Andre Lichnerowicz 
HnKOjiafl MBaHOBHM JIo6aMeBCKHH Nikolai 

Ivanovich Lobachevsky 
XeeflpHK Ahtoh Jlopenu, Hendrik Antoon 

Lorentz 

3flBapfl HopTOH Jlopenu, Edward Norton 
Lorenz 

Jlnsa MeiiTHep Lise Meitner 
Hapji3 Musuep Charles W. Misner 
Po6epT MnjiHKeH Robert Millikan 
FepMau Mhhkobckhh Hermann Minkowski 
Xojirep Miojijiep Holger MuUer 

/I,>KOH cjjOH HeiiMaH John von Neyman 
K. HoMHflsy Katsumi Nomizu 
HbiOTOH Newton 

KDpHH 06yxoB Yuri Obukhov 

Hbep BuKTop QjKe Pierre Victor Auger 

yujibjiM OKKaM William of Ockham 

HnTcp QjiBcp Peter Giver 

Po5epT GnenreiiMep Robert Oppenheimer 

Bjies FlacKajib Blaise Paskal 
Bojib4)raHr Ifayjin Wolfgang Pauli 
/I,}Ky3enne Heano Giuseppe Peano 
/I>Kei4MC nH5jic James Peebles 
MaKC HjiaHK Max Planck 
/I,>Kopfl>K Floita George Polya 



HcaaK ifKOBjiCBU'^ IfoMepaHMyK Isaac 

Pomeranchuk 
>KaH-<E)paHcya FloMMape Jean-Francois 

Pommaret 
JIcB CeivieHOBHM FloHTpHrHH Lev 

Semenovich Pontri?a?gin 
>KK)jib Anpn HyauKape Jules Henri 

Poincare 

CHMeoH-/IeHH HyaccoH Simeon-Denis 
Poisson 

HcHflop AiiscK Pa5H Isidor Isaac Rabi 
BepTpan Pacceji Bertrand Russell 
3pHecT Pe3ep43opfl Ernest Rutherford 
BiiJibHM PeiiHOjibflc William Reynolds 
Bepnxapfl PniviaH Bernhard Riemann 
MapTHH Phc Martin Rees 
Fperopno Ph^hh Gregorio Ricci 
Kapjio PoBejijiH Carlo Rovelli 
Mumejib Pojijib Michel RoUe 
XaHHO Pyufl Hanno Rund 

SflBHH SpnecT CajibncTcp Edwin Ernest 
Salpeter 

Jleonapfl CaccKHHfl Leonard Susskind 
Koppaflo Cerpe Corrado Segre 
Bau,jiaB CepuHHCKHH Waclaw Sierpinski 
JIh Cmojihh Lee Smolin 
CojiOMOH CTepH5epr Shlomo Sternberg 
HopMaH CTHHpofl Norman Steenrod 
Jleo Cu;Hjiapfl Leo Szilard 

Ajib4)pefl TapcKHit Alfred Tarski 
Pniapfl TojiMCH Richard Tolman 
fl>Kopfl>K nafl^KCT ToMCOH Gcorgc Paget 

Thomson 
Kpm Topn Kip S. Thorne 

JXtkoh Ap^H6ajifl Ynjiep John Archibald 
Wheeler 

fl>Kopfl>K KDfljKHH yjieH5eK George Eugene 
Uhlenbeck 

Pniapfl OeitHMan Richard Feynman 
Kapji Oeiic Carl Faith 
SnpHKO OepMH Enrico Fermi 
Cepreit HaBjiOBH'i cPhhhkob Sergei 

Pavlovich Finikov 
FpHropHH MnxanjiOBRM OnxTeHrojibn, 

Grigorii Mikhailovich Fikhtengolts 
Cepreft BacnjibCBHi OoMpm Sergei 

Vasil'evich Fomin 
MaKC 4)OH JIays Max von Laue 
/I,>Kopfl>K OpancHC George Francis 
Mopnc Pene Opeme Maurice Rene Frechet 
AjieKcanflp OpnflMaH Alexander Friedmann 
/I,>K03e45 Oypbe Joseph Fourier 

3flBHH Xa65ji Edwin Hubble 
<I>ejiHKC XaycfloptJ) Felix Hausdorff 



Mmchhoh yKa3aTCjiB 
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OpHflpax Xejib Friedrich W. Hehl 
C. B. XoKHHr S. W. Hawking 
9htohh XBKJHm Antony Hewish 

3pHCT Opnflpnx OepflHHaHfl LJepMejio 
Ernst Friedrich Ferdinand Zermelo 

H. A. HepHHKOB N. A. Chernikov 

/],}K. UlBapu, Jacob Schwartz 
Kapji IIlBapLi,mHjibfl Karl Schwarzschild 
,HjKyjiHyc IIlBHHrep Julian Schwinger 
IIlMHflT Schmidt 

3pBHH IIIpeflHHrep Erwin Schrodinger 
/I,jKOH IIIpHtJ'cjiep John Schrieffer 
HojiB IIlTeiiHxapflT Paul Steinhardt 

3BKjiHfl Euclid 

Apxyp Ctshjih 3ftn,HHrTOH Arthur Stanley 
Eddington 

Jl. n. SftsenxapT Luther Pfahler Eisenhart 
CaMyHji 3itjieH6epr Samuel Eilenberg 
Jleonapfl Sftjiep Leonhard Euler 
AjiB6epT 3itHmTeHH Albert Einstein 
Oeflepnro SnpHKec Federigo Enriques 
HayjiB 3peH4>ecT Paul Ehrenfest 

XnfleKH KDKaBa Hideki Yukawa 

Kapji 5Iko6h Carl Jacobi 
lUHH-TaH 5Iy Shing-Tung Yau 
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[English. 3[ Lev V. Sabinin, Smooth Quasigroups and Loops, Kluwer Academic Publisher, 
1999 

[English. 4[ N. Bourbaki, Topological Vector Spaces, Chapters 1-5, Transl. by H. G. 

Eggleston & S. Madan, Springer, 2003 
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CnHCOK jiHTepaTypbi 



[Russian. 1] CTiiBen BaHH6epr. KsaHTOBaH TeopHH nojieit. Tom 1. Ochobbi. 

HepeBOfl Ha pyccKHii ssbik A. B. BepKOsa uop^ peflaKn,Hefl; B. JI. BopoHOBa, 

M., OnsHKO-MaTeMaTHT^ecKaa jiiiTepaiypa, 2001 
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Mry, 1970 
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